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Homeward Bound 


ITH the closing of the final forms of this issue 

the ELectricAL Wor -p leaves Buffalo to re-es- 
tablish in New York City the editorial, business and 
mechanical staffs in its home quarters. From temporary 
ofices in Buffalo nine issues of the paper, including the 
present number, have been published since Nov. 4. This 
impromptu. transfer of publishing routine was found 
necessary after our New York printing plant had been 
closed for more than four weeks by the striking printers 
in that city. It marked a break in the regularity of 
issuing weekly the ELectricaL Wortp in New York 
for nearly half a century—a situation which has now 
been overcome by the plan of combining two or more 
issues under one cover, in order to span the period of 
suspended publication, and by the return of our print- 
shop force, making it possible to re-establish with the 
first issue of January the former date of publication as 
of Saturday of each week. During the period of irreg- 
ular publication none of the material originally planned 
for regular issues has been eliminated, for this has been 
incorporated in the three special combination numbers 
and the single issues that preceded and followed them. 
Because of the plan followed the volume for the second 
half of 1919 has been completed in twenty-two numbers 
instead of twenty-six. The total number of pages, how- 
ever, is only sixty-four behind that of the corresponding 
volume last vear. 

While some time-honored precedents in page size, type 
dress and the like have been broken, we have not broken 
the one aim so long and successfully maintained by the 
ELectrRicAL Wor .p of furnishing through its engineer- 
ing and news pages a service of the highest possible order, 
regardless of the cost of production. ‘It is gratifying to 
learn, through many letters received, that our efforts in 
this emergency under most trying circumstances have been 
appreciated. To those readers who have written us and 
to'all our other subscribers, who have borne with us the 
difctilties of the past three months, we wish a happy and 
Présperous new year. 


More than 75 per cent of the graduates of the Massa- 
chuset:s Institute of Technology in war service became 
officers. Could there be a more striking argument than 
this on behalf of technical education? Officers for the in- 
dustric! army are needed equally to meet and overcome 
the problems of peace, and through education and re- 
search our institutions of technical training must be 
backed to the limit by the people at large in the interest 
of preserving and advancing the civilization of this com- 
blex but glorious century. 


Customer Tolerance 


NE of the reasons why many buyers cannot get 

goods more promptly is because they insist on spe- 
cial designs rather than accept standard apparatus. If it 
were really true that all buyers needed other than stand- 
ard products to fit their conditions, this situation could 
be passed without discussion; but the truth is that many 
would be better off with standard than with special prod- 
ucts. When the materials of manufacture and labor are 
both plentiful and price is no object such a condition may 
be tolerated, but with the present shortage of goods and 
the high cost of labor it is reasonable to expect that each 
buyer will consider his necessities carefully before he de- 
cides that he must have non-standard apparatus. 


Utility securities should be in the invéstment and not 
in the speculative class. State regulation which protects 
the investor by granting the public service corporations 
an adequate rate of return makes these securities legiti- 
mate investments and also permits the utilities to get neces- 
sary funds at a lower rate of interest. This also benefits 
the public because cheaper money is reflected in lower 


rates for service. 
(a 


Destruction and Construction 


SERIES of plates running through several issues of 

our French contemporary the Revue Generale de 
l’Electricite’ shows war’s destruction at its worst. The 
plates give view after view of electrical power houses in 
the devastated regions of France as they were before the 
German invasion and as they aré now. ‘The battered ex- 
teriors are bad enough, but the interior views of empty 
foundations and twisted junk where a few years ago 
mighty machines ‘pulsated and_. wide- spreading networks 
centered aré*.worse: Before :these.ruims,. says: our con- 
temporary, sone? could uncover as befofea tomb. Small 
wonder.#: forgiveness shall remain foreign to the thoughts 
of Frenchmen’ of those regions as long as these desecrated 
shrines “6f- “industry” bear mute witness*to the: .debauch of 
wanton U&truction and cold-blooded robbery in which the 
invaders indulged. 

Speaking of destruction, however, it has its uses. With 
material as with immaterial things, the outgrown, the 
useless, the shabby should go. Our cities would soon be 
incomparably more attractive if this principle could be 
applied scientifically to their buildings. There is some- 
thing wrong with urban development when, on the one 
hand, stately old structures whose timbers are as sound 
as when they were put in place, or others around which 
historic memories throng, disappear before the march of 
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improvement, while in nearby streets mean and malodor- 
ous buildings defy the hand of time. If it were possible 
to throw into a modern city an army of engineers, under 
the leadership of a L’Enfant or a Haussmann, not to build 
up a few grand streets and squares, but to develop waste 
spaces, demolish the haunts of squalor and transform the 
tenement and factory districts if not into beauty at least 
into salubrity and neatness, abolishing filth, smoke and 
odors and flooding the remotest alleys with electric light, 
peace would achieve one of those victories which Milton 
declared to be no less renowned than those of war. 


The responsibility for the actual operation of industrial 
plants rests very largely upon the electrical superintendent 
whatever his title may be. He in turn must delegate 
responsibility and work to others, so that his success is a 
measure of his ability to train his electrical employees, 
and more especially his foremen, for their work. The 
foremen are like sergeants in the army. They are the 
men upon whose co-operation and skillful efforts the elec- 
trical superintendent must depend to carry out his plans 
successfully. 


The Central Station and Merchandising 

RACTICE as regards the extent to which local elec- 

tric light companies enter into merchandising varies 
in different parts of the country. In the Far West, where 
special contractor-dealer activity has brought the standard 
of retail dealers to such a point that they can adequately 
handle the sale of appliances of all types, the electric 
power companies do only a fraction of their former mer- 
chandising. ‘This is especially true in California, where, 
through the efforts of the California electrical co-operative 
campaign, contractor-dealers throughout the state have 
bettered their business methods, put on solicitors to push 
the sale of washing machines and the larger appliances, 
and have generally increased the sale of energy-consuming 
devices through the rendering of better service to the 
public. Elswhere the electric lighting companies still 
handle large quantities of electrical appliances. 

Redistribution of this business can be brought about in 

only one way—through the bettering of the business 
methods of the retail dealer until trade naturally flows 
to his door. Until the small retailer is prepared to push 
the sale of appliances a desertion on the part of the elec- 
tric central station would mean the entire loss of the 
business, not its transference to another channel. ‘Trade 
by and large cannot be forced. It drifts naturally to 
the door which offers it the best service. ‘The leaders of 
the contractor-dealer movement should recognize this and 
bend their efforts to the improvement of the small store. 
The part which the electric power company should be 
called upon to play is not to give up merchandising unless 
it can do so advantageously, but to foster all movements 
which make for wider distribution and sale of appliances. 
The electric lighting company must, however, conduct its 
merchandising on a business basis, with profit to itself and 
without unjust or unlawful competition with electric sup- 
ply dealers or others in the community. It is against 
public policy to permit a monopolistic business to expand 
in other directions to the hurt of other businesses in a 
community, unless it can be shown that the business is 
handled at a fair profit and is for the ultimate good of 
the consumer. 


ELECTRICAL 
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Simplicity in Plant Design 
HE genuinely simple plant is just about as common 
and popular as the genuinely simple life. Certainly 

there are some stations which, from the complications of 
the distribution served, are necessarily intricate. (thers 
become so from what the psychiatrists recognize as jniti- 
ative obsessions. Still others merely from a laudable but 
expensive desire to give the bondholders a run for their 
money. It is therefore a pleasure to take notice in our 
columns this week of an Indiana steam plant doing service 
in the coal-mining region which not only could be but js 
of unusual simplicity. 

To being with, the station itself is simply planned. The 
coal, which comes from the company’s own mine, is lifted 
to the top of the station, whether from cars or storage, by 
a cantilever crane, dumped through a hatchway in the roof, 
and then passed to the bunkers either directly or through 
a portable crusher. ‘There are big boiler units with under- 
teed stokers provided with both induced and forced draft, 
The steam and electric plant is arranged on the very sen- 
sible plan of allowing each bank of boilers and its turbo- 
generator to act asa unit. “There is a capacious equalizing 
steam line between the groups, but it is not intended for 
transfer purposes except in an emergency. 

On the electrical side there are no low-tension buses and 
no intricate switchboard to serve them, but the intercon- 
nections are wholly on the high-tension side, and _ the 
2300-volt leads from the generators are taken straight to 
out-door transformer banks, also operated as units with 
their respective generating systems. Protection to the 
generators is furnished by a low-tension oil switch for each, 
installed where it should be, inside the station near its 
generator. “The two banks of transformers raise the pres- 
sure to 33,000 volts, at which it is taken to a switching 
structure with two sets of 33,000-volt buses connected to 
the lines by air-break switches. “These switches are op- 
erated by rods from inside the station. By this very simple 
design it was possible to build the station even in war time 
at a moderate cost, and in spite of a low load factor the 
station’ runs at most creditable economy. Incidentally 
it should be noted that the entire station crew of three 
shifts consists of only sixteen men for 35,000 kva. capacity. 
Four 33,000-volt lines leave the station and supply a popu- 
lation of more than 100,000 in five counties over about 
200 miles (321 km.) of transmission with twenty-two 
substations. The substations and switching stations, like 
the generating plant itself, are of extremely simple con- 
struction. The pole lines are of cedar, treated, spaced 
about 145 feet (44 m.) and carrying the circuits on pin- 
tvpe insulators rated at 44,000 volts, thus giving a good 
factor of safety. Obviously not every transmission plant can 
be reduced to so near its lowest terms as this one, but it Is 
an example which for its very simplicity is well worth 
studying and which might well be followed to advantage 
elsewhere. 


Motor application surveys are always fashionable in 
times of high-cost and possibly scarce fuel. The periodical 
testing and skilled appraisal of motor fitness have yet to 
become accepted as a matter of course by numerous con- 
cerns too willing to drift along in the belief that so long 
as a motor “carries on” all is serene as to efficiency. Must 
it take as long to convince such plants that motor ¢esting 
pays as it did to educate the mechanical world to the value 
of steam engine indicating? 
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industrial-Scholastic Co-operation 
AN INTERESTING departure from the scholastic 


routine is proposed by the Massachusetts Institute 
o¢ Technology, which offers its services to various indus- 
ries in a consulting capacity on the basis of an annual 
retainer, according to a plan of activity announced a 


short while ago. It is felt that the potential resources 
of the institute have hardly begun to be tapped and that 
, basis of co-operation can be worked out which will be 
mutually helpful to the school and to the industrial 
world. In return for the fee, the institute agrees to per- 
mit the client corporation to make use of the library, files 
and plant; to consult with members of the staff and 
faculty on problems pertaining immediately to the client’s 
business, and to place at the disposal of the client in each 
case a record of the qualifications, experience and special 
knowledge of alumni which is likely to be helpful. 

This proposal to capitalize the patent and latent re- 
sources of a great engineering educational plant for the 
benefit of industry is of considerable significance. It ap- 
pears, properly safeguarded, to offer a means of enlarging 
the usefulness of technical schools generally, particularly 
along the lines of research. If it works at Cambridge, 
it will doubtless work elsewhere, and at first blush it 
looks like a sensible and forward-looking program. 





Introspective thinking on electric service rates for 
farmers has failed to accomplish anything for the central 
stations or the public in the way of a solution of the farm- 
lighting problem. It is time that a broad view of the 
situation were taken in the economic interest of the coun- 
try. Here is a big job for a commercial committee of the 
National Electric Light Association. 


Induction-Generator Plants 


HE prevailing type of alternator all the world over 
is the polyphase synchronous alternator. It has the 
advantages of reliability and flexibility to demand. If 
the power driving it falls off, the machine may continue 
to run in synchronism on light load, or even as a motor. 
On the other hand, a synchronous alternator ordinarily 
requires to be synchronized before connecting it to the 
ystem. ‘This operation requires some experience and skill. 
If the alternator should at any time fall out of step, the 
synchronizing must be repeated in order to restore its 
operation. 
An induction generator may be described as an induc- 
tion motor reversed in its functions by being driven above 
synchronous speed. It has the advantage that it does not 
need to be synchronized when brought into operation. It 
may be allowed to come up to speed as a motor connected 
to the circuit, and then, by being driven above synchron- 
ous speed, it will pick up its load as a generator. Its 
disadvantage is that it absorbs a relatively large amount 
of reactive power from the system in its excitation, and 
80 tends to lower the power factor. 
L. J. Moore describes this week the main features of 
two semi-automatic induction-generator plants operated 
by the Sin Joaquin Light & Power Corporation in Cali- 


} fornia. [hese plants have been built for utilizing two 
‘mall hy ‘raulic heads and are so arranged that they may 
be thrown into or out of service with the minimum of 
attendance cost. 
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Developments in Southern California 


HE great network of the Southern California Edi- 

son Company has been growing at a rate which 
compels constant activity to keep up with the demand. 
Just now the situation is more than usually strenuous, 
and it has been necessary to add nearly 40,000 kw. to the 
capacity of the northern transmission stations and to add 
a big storage reservoir to the hydraulic capacity. Con- 
currently come changes in the substations and distribut- 
ing networks, of which J. A. Lighthipe had an interest- 
ing story to tell in out last issue. The constitution of 
the system as it stands is somewhat complex. The great 
fundamental transmission lines are at 150,000 volts. 
These feed the 60,000-volt lines, chiefly of earlier con- 
struction, which center at the Eagle Rock substation, just 
out of Los Angeles, and serve what were at one time the 
longer runs of the network and a few new links of the 
system. 

The general distributing service to the numerous pub- 
lic and private substations is at the very moderate pres- 
sure of 15,000 volts, again a heritage from less venturous 
days; and this in turn delivers energy for the house-to- 
house primaries. ‘There are thus very generally five 
transformations between the far-off generators and the 
consumer’s meter. This sounds truly formidable, but it 
must be remembered that this system spans the whole 
history of electric power transmission, and the real 
marvel is that it has been so far simplified and standard- 
ized. The great engineering problems which stand out 
in such a situation are regulation and continuity of serv- 
ice, and Mr. Lighthipe’s paper bears very directly upon 
their solution. The general scheme of operation is to 
supply each load center from more than one transmission 
line, so as to continue through the network the duplica- 
tion of lines found in the far-reaching main supply lines. 
To realize the full benefit of this a beginning is being 
made in the equipment of the chief distributing lines 
with unidirectional relays, which operate, in such a way 
as to cut out a short-circuited line automatically, leaving 
its mate intact. 

As to regulation, the burden of holding the voltage at 
the Eagle Rock substation is thrown upon synchronous 
condensers with automatic control. ‘There are three of 
these, two of 15,000 kva. and another of 30,000 kva., 
equipped with protective relays to cut out any machine 
that may be grounded or short-circuited. The same 
method is now being further extended, for in the new 
substation at Torrance, the largest distributing center of 
the entire system, a 6000-kva. synchronous condenser is 
being installed to steady voltage and power factor in the 
district thence served. At this point all the high-voltage 
equipment is out of doors, while that for the 15,000-volt 
low-tension (how casually one mentions it to-day!) is 
housed under a roof in a real building. 

There is again duplication in the 15,000-volt buses, and 
we note that the disconnecting switches guarding the oil 
switches have been dropped, very sensibly, since the du- 
plicate bus gives all the needed reserve. It is a hopeful 
sign of a healthy tendency toward simpler switchboards. 
There must some day be an end to setting a watchman 
over the guard, a sleuth over the watchman, a spy over 
the sleuth, and rather often over the spy a yellow dog 
who bolts at a critical moment and upsets the whole 
scheme of salvation. 
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Semi-Automatic Induction-Generator Plants 


Features of Two Stations Operated by the San Joaquin Light & Power Corporation ang 
Principal Problems That Had to Be Solved 


BY L. J. MOORE 


Electrical Engineer San Joaquin 


HILE induction generators have been consid- 

ered extensively of late for automatic generat- 

ing stations, relatively few have been installed 
up to the present; therefore the features of some existing 
semi-automatic stations with accounts of operating ex- 
periences may be of interest to all engineers. The two 
plants with which this article deals were placed in opera- 
tion early in 1919 by the San Joaquin Light & Power 
Corporation and were briefly described in the ELECTRICAL 
Worvp for Nov. 2, 1918. At that time no wiring dia- 
grams were shown because the final details had not been 


Light & Power Corporation 


inally the water was carried in steel pipe down the hill 
to the reservoir and allowed to run into it without any 
use being made of the fall, the pipe not being under head 
but being used simply as a flow line. For the new plant 
a 60-ft. (18-m.) wood-stave pressure pipe was laid by the 
side of the steel pipe and the water now passes through 
it and is carried into the automatic power house, which 
discharges directly into the reservoir. ‘The wood-staye 


pipe is carried on concrete saddles about 8 ft. (2.4 m,) 
apart and follows the contour of the ground, which js 
such as to make it an inverted siphon. 


In the case of 

















FIG. I—ONE OF THE INDUCTION GENERATORS OPERATED BY THE SAN JOAQUIN CORPORATION 


worked out. Now, however, the plants have been in 
operation several months, and the results have been so 
gratifying that there is no question that a considerable 
output in kilowatt-hours has been made available at small 
expense. 

The plants are known as power house 1-A and Crane 
Valley power house respectively. ‘The former has the 
greater amount of control apparatus, consisting chiefly of 
float control to permit full usage of water, apparatus for 
automatically disconnecting the machines in case of line 
short circuit or de-energizing of lines, and arrangements 
to prevent serious pipe vibration. 


DeEscrRIPTION OF Power House 1-A 


Power house 1-A, the smaller of the two, is built on 
the 150-cu.-ft. (4.24-cu. m.) per-second flow line to the 
company’s power house No. 1, just before the point where 
the water empties into the forebay reservoir for that plant. 
The contour of the ground at that point is such that the 
lower end of the flow line is at an elevation of about 
45 ft. (13.5-m.) above the water in the forebay. Orig- 


the old pipe trestles were built across the low part of the 
contour. A drain valve was installed at the lowest poitt 
on the wood-stave pipe and an air valve at the point wher 
the pipe enters the power house. No standpipe was pre 
vided at the intake because the water to the pipe is ot 
trolled by a Taintor gate in the flume some 20 ft. abort 
the end of the pipe, so that there is no chance 0 ! 
vacuum being created in the pipe by a closure of the gatt 
An automatic bypass was provided around the pressut 
pipe by the construction of a weir over which the watt! 
rises and spills when the plant shuts down, ‘The we! 
spills into the old pipe line, which was left in_positio 
This bypass is necessary at this plant because the No. ! 
power house is a station of large output and nothing ¢@! 
be allowed to interfere with its water supply. . 

The accompanying wiring diagram shows the clectric# 
connections. The generator is a 42-kva., 6600-volt, 245 
r.p.m. induction machine, driven by a 600-hp., 3ott 
(11.7-m.) head, end-inlet, double-discharge Francis-ty? 
turbine. Power is transmitted at the generating voltag* 
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4 distance of about 4400 ft. (1320 m.) to power house 
No. 1, where it is stepped down to 2300 volts and con- 
nected to the main busbars of this plant. 


FLoAtT CoNTROL OF WATERWHEEL 


The gates of the turbine are operated by a 1-hp., 220- 
volt, three-phase induction motor, the direction of rota- 














FIG. 2—GENERATOR DRIVEN BY WATERWHEEL SHAFT 
OPERATES TURBINE GATES 


tion of which can be regulated by the closing of the 
proper contactor on the control panel. No waterwheel 
governor has been provided. ‘The control of the turbine 
gates can be given to a pull-button switch for hand opera- 
tion by closing the triple-pole, double-throw switch on 
the control panel to the proper position. The other throw 
on this switch gives the gate control to a float for auto- 
matic operation. ‘The float is at the intake to the pipe 
line and is set to close a pair of contacts when the water 
begins to spill over the weir, or to close another set when 
the water is drawn down to a distance of 9 in. (22.5 cm.) 
below the crest of the weir. In the first case the turbine 
gates are open until the water starts to fall and the float 
switch contacts open, and in the other case the gates are 
closed until the water starts to rise again. ‘The motor is 
geared down so that the gates work quite slowly, and in 
that way the travel is not far before the float switch 
opens owing to change of level of the water at the intake. 
In fact, the regulation is so close that about forty-five 
minutes is taken for the water to be drawn down from 
the spilling point to the lower limit of the float’s travel, 
and about the same time is taken for the reverse operation. 
With this float arrangement the maximum possible out- 
put is obtained from the water flowing in the ditch, and 
any change in the quantity flowing is automatically fol- 
lowed by a change in load on the plant. The two signal 
lamps on the board indicate high and low water respec- 
tively, and when the float is intermediate between the 
contacts neither lamp is burning. 


In ‘putting the plant on the line” the attendant brings 
the unit to the proper speed by using the pull-button con- 
trol on the gates. He then closes the oil switch and, still 
with the button control, brings his load up until neither 
signal lamp is burning. He then throws the double- 
“pi switch to the float-control position and the job 
is don 


Relay equipment and float control were installed at 
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power house 1-A for the reason that the ditch or conduit 
in which this plant is located is the main flow line for 
power house No. 1 and the quantity of water in it is 
frequently changed. By means of the float the plant is 
made to automatically pick up or throw off load, depend- 
ing upon the amount of water flowing in the ditch. In 
this way it is unnecessary for the attendant to be called 
to readjust the gate opening on the turbine for changes 
of water in the ditch. With a given gate opening of 
course the decrease in the flow of the ditch would result 
in a vacuum being drawn on the pipe line, or an increase 
in the amount of water in the ditch would result in 
water passing over the spillway and the failure to obtain 
all of the kilowatt-hours in the water. 

PREVENTING OVERSPEED OF INDUCTION GENERATORS 

In case the power line is deénergized from power house 
No. 1 the low-voltage release on the oil circuit breaker 
disconnects the plant from the line, thus preventing load 
being thrown back onto the semi-automatic plant with 
the induction machine still connected and running at a 
high rate of speed. To provide for overspeed, either from 
the line opening at power house No. 1 or for any other 
reason, a centrifugally operated switch is provided on 
the shaft to close a set of contacts that in turn operate the 
gate motor in a direction to shut down the unit. An 
overload relay with circuit-opening hand-reset contacts is 
used as an interlock, so that when the motor is closing 
down for overspeed the float cannot operate it to open 
up, as would be the case immediately the water began to 
rise at the intake. “Three reverse-power relays have been 
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FIG. 3—CONTROL PANEL FOR INDUCTION-GEN ERATOR 
SET AT POWER HOUSE I-A 


installed and connected to open the generator oil switch, 
by means of a no-voltage release, in case of failure of the 
water supply causing a reversal of power. 

To engineers who have thought of induction generators 
being connected to the lines with little if any automatic 
control it may be necessary to explain the reason for in- 














stalling the foregoing apparatus at all. While an induc- 
tion generator cannot run away if it is connected with 
synchronous machines whose speed is normal, it may hap- 
pen that a short circuit occurs or line voltage is other- 
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pipe line is drained until the water is level in the two 
legs of the inverted siphon, and as a result when thie full 
head of water comes in the ditch in the morning it traps 
air in the pipe when filling it. This has also caused 

considerable vibration and has resulted 


2300 Volt Bus : ; iA 
in opening up leaks. 
GE K20 Oil Swt TI ‘ wie , 
2500V-25A. ooo No provision has been made for au- 
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| Air Switch 6OKY tomatic starting because a man is kept 
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wise reduced to such an extent that the induction gen- 
erator receives no excitation, in which case it will run 
away. In this particular district these conditions could 
easily occur. Since the units were designed for full run- 
away speed no damage could be done 


ficult to get synchronous plants 
on the line again without damaging 
the induction machines because full H— 
voltage would be impressed on the in- 

duction generators while they were run- 
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ning much above normal speed. In | 

the opinion of the writer, this would Choke Coils 

be as severe punishment as throwing 

them on the line at standstill. — 
It was found that the gates of the pyiTransh 

turbine leaked so much that if the rs 





































tions which were dangerous to the 

wood-stave pipe. By the installation of reverse-power relays 
this condition will be taken care of and the unit be 
immediately disconnected from the line on any reversal 
of power. It has also been found that it is practically 
necessary to close the butterfly valve just ahead of the 
turbine when the unit is disconnected. Otherwise the 








Disconnects? r : 4 

x0A | { y-dongy , y oe at the reservoir at all times and he 

Current Trans GOI 69500 60KV Line to PH3’ can start up the plant when necessary 

fear View of Fanel_ _ 400/5 We. : : Sie ‘ ; re 
he | Seanddeiater «mel without interfering in any way with 
| @ f am | OY) feria UJ m his other duties. It was, therefore. 
| ' HY Trans. 2 fel hz atic «¢ ae ae 
i ESS eit that automatic starting devices 

= J Kats ore : : : ; 
lc rin (~> | 1 Bice ee = with the control wires which would be 
. <i NS “9 \ Whe na necessary between the automatic power 
1 

= ‘ Black Givent Tum. . house and power house No. 1 would 
| 1 A me : . . . a i _ . 
homed “Whyte Tht 40/5 MO re 5 po simply entail a needless expense. No 
¥ 1 J — alarm circuit has been provided be- 
| =o} = GATE 90 QC. Automatic se hee cloeuitea of de compan 
I Ht | VM “Red CONTROL 29 cause three circuits of the companys 

; oJ Pile Reteptacl rh 141) ControllerZ5HF —. ° : 
| Coil--Tx si Type FZ t+) pons rap Os ll Front View private telephone lines go to the at. 
c = lana: a oe aot tendant’s cottage and his attention can 
j ee } Alarm T ys E- Limit owitch - ; 7 ~ J se 

No Vohage' Sig, ~ oy Eee sre tmp LOSE Great Ooening be called by power house No. 1 if at 
ecaid a L534 BSORPM Serhan Sen _ \OCMotor any time the indicating meter on the 

on es ee * py QE MT ONG“ 3.5Kw ¥-26A- line installed at that plant shows that 
Speed Limit / AC Ind Gen All revit opening ~ Thermostat on ower house 1-A has tripped off the 

Switchon end ° 3960cycles IWOKVA Gen Bearings P pped of 


line. .The gate control motor is op- 


FIG. 4—CONTROL CIRCUITS IN CRANE VALLEY STATION erated by power taken directly from 


the line. No auxiliary source of power 


has been provided because the short distance from power 
house No. 1 makes the chances of interruption few. On 
account of the low speed of the unit no protection has so 
far been installed against hot bearings. 
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water in the ditch was cut down to an TMT | | bet 220 
= 
below 5 cu. ft. or 6 cu. ft. (0.14 cu.. H ia a 
m. or 0.16 cu. m.) 1 th Wie 18 i 
j , .m.) per second the pres-Currenf-7 HL | ae 
sure on the pipe line could not be””*’”|f == 
maintained. As : s y me r t 
a s a result the water | RR. — Aa 
would come to the same level in the voltage coil located! on switch board panel \|\| == ae 
two legs of the inverted siphon, but the ph td “oat Switch rA 
, ens 6600 Volts” Switch -" 
generator would be> kept up to speed Sieaiitites 
by power from the line. In this way 6600 Volts 
the turbine acted as a centrifugal pump Magneto? Floor on I Torbine “Limit Switch 
and attempted to pump all the water onal ies eee 
out of the pipe line, setting up vibra- FIG. 5—METHOD OF CONTROLLING EQUIPMENT IN POWER HOUSE 1-A 


The float switch was made up in the company’s ow? 
shops, because no standard make of float switch seemed 
to fill the requirements. The usual type starts the motor 
when the water level is low and stops it when the tank, 
or other device controlled, is full. In the control of this 
plant it was desired to have the switch start the motor 
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when either limit of travel was reached and to stop it 
again as SOON as the level of the water began to move 
toward the other limit. ‘The float as constructed has a 
water displacement of about 20 lb. (9 kg.), thus giving 
yery positive action. ‘The float is installed between the 
greens and the intake to the pipe so that it will not be 
fected by clogging of the screens. 


CrangE VALLEY Power House 

The Crane Valley power house contains a 1000-kva., 
2300-volt, 458-r.p.m. induction generator coupled to a 
1310-hp., 100-ft. (30-m.) head, single-discharge, over- 
hung Francis-type turbine. ‘This plant takes its water 
directly from the Crane Valley storage reservoir. ‘The 
head in the reservoir varies from a maximum of about 
17 ft. (35 m.) down to a minimum of about 60 ft. 
(18 m.), but the average is about 100 ft. A 48-in. 
(j20-cm.) pipe line is incased with concrete to the lower 
end of the tunnel and carries the water to the turbine, 
which discharges directly into the conduit for No. 3 
power house. Piovision is made to bypass the water 
around the plant, but the operation is not automatic in 
this case, the attendant having to close the butterfly valve 
on the turbine and open bypass valves from the pipe. 

In this plant there is no wood-stave pipe to consider 
and no chance for the water to get past the automatic 
power house without going through the waterwheel, so 
no automatic equipment has been installed except an over- 
speed device for shutting down the machine in that con- 
tingency. This apparatus was considered necessary because 
the induction plant might be left on the transmission 
line with only one or two small synchronous plants and 
with very little if any load during switching or trouble. 
Unless the water were turned off, the waterwheels would 
generate considerably more power than necessary for run- 
ning the synchronous plants as motors at normal speed, 
provided the gates were wide open. As a result the whole 
district would be subjected to overspeed. It is therefore 
considered a good plan to have the induction plant taken 
off the line and the wheel closed down, thus making it 
posible for the synchronous plants to get back in step 
with the remainder of the system and the induction gen- 
erator plant to be placed on the line later by the at- 
tendant. 

From the wiring diagram it will be seen that the 
turbine gates are operated by a small direct-current motor 
driven by a direct-current generator which is belted to 
the shaft. No operation of the gates is provided for ex- 
cept to close down the unit when it goes off the line in 
trouble or when the power on the line fails. The cen- 
trifugally operated switch on the generator shaft responds 
to about 35 per cent overspeed, opening the no-voltage 
coll on the generator oil switch and also operating the 
automatic controller on the gate motor. The motor con- 
tinues to run until the limit switch on the gates opens 
at the closed position. 

The object of the speed-limit switch opening the gen- 
trator oil switch is to take care of a case in which the 
plant might be left on the line with one of the small syn- 
chronous plants in that district but without any load being 
This might possibly occur during switching 
r trouble. In such a case the output of the induction 
a is sufficient to cause overspeed on the synchronous 
plant, 


Thermo-relays are installed on the bearings and con- 
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nected to open a no-voltage release on the oil switch, thus 
disconnecting the unit from the line in case of a hot 
bearing. Here again the overspeed feature shuts down 
the unit and rings the alarm for the attendant. The 
momentum of the unit is always sufficient to drive the 
direct-current generator long enough for complete opera- 
tion of the gates. In fact, the gates never close tightly 
enough to stop the machine entirely. Load changes on 
this plant are made on an average possibly twice a day 
by the caretaker of the dam and reservoir. 

‘These plants were built for the purpose of developing 
two small heads, and it was necessary to keep the cost of 
the installation to the minimum if the development was 
to be economical. Induction generators were therefore 
selected on account of their simplicity of operation and 
the low cost of the installation, no exciters or other 
auxiliaries being necessary. Such machines are easily de- 
signed for overspeed and do not create high voltage when 
they are dropped off the line and attain high overspeed. 
In such a case the excitation which comes from the sys- 
tem immediately fails. Short circuits on the line have 
the same effect. No synchronizing is required, and 
therefore skilled operators are not needed. 


PERFORMANCES OF THE Two INDUCTION GENERATORS 
The accompanying power-factor curves show the actual 
conditions under load. It will be noted that the higher- 
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speed machine is much better from the power-factor 
standpoint, requiring less lagging kva. from the line for 
excitation. As yet full load has not been carried on the 
higher-speed plant on account of low water, in the reser- 
voir, but the curve indicates very favorable conditions. 
Even with the lower power factor at power house 1-A no 
serious effect is experienced, because the size of the unit 
is such that a large amount of kva. is not required for 
excitation. 

The total capacity of such machines that can safely 
be installed on any system is a matter of study in con- 
nection with the individual system. If the resultant 
system power factor is anywhere near unity, a reasonable 
amount, say 10 per cent, of the system capacity in induc- 
tion generators would not be seriously detrimental. 
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Methods and Economic Principles Involved in Analyzing the Cost of Improvements, 
Rebuilding, Replacement and Other Similar Problems on Transmission 


BY P. 0. REYNEAU 





In a previous article on transmission-line economy, entitled 
“Selection of Economical Transmission Route,” which was 
published in the ELectricAL WorLD July 26, 1919, the subject 
of the economy effected by the use of a shorter route for a 
transmission line was discussed. This article dealt only with 
the case where the line is a new one, serving new territory or 
giving additional capacity in old territory by a new route. 
Another problem is taken up in what follows. 


GREAT number of the problems in transmission- 

line work involve the consideration of reconstruc- 

tion; that is, the i improvement or enlargement of a 
system already in operation. For example, it may be 
desired to determine the advisability of shortening a line 
already in operation by rebuilding part of it over a new 
route. Or it may be necessary to meet an unforeseen in- 
crease in the load carried by rebuilding an old line, in- 
creasing the size of the wire, adding an additional line 
on the same poles, or changing the voltage. For con- 
venience the term ‘reconstructed line’ will be used to 
designate the line after such improvement. In any such 
case it is necessary to consider the fact that the old line 
has more or less of its serviceable life left, and the value 
of this must be added to the cost of the new construction 
in determining the total investment represented by the 
finished line. ‘This total is the amount upon which the 
reconstructed line must pay a return and should be jus- 
tified by the increased capacity obtained. Or, in a prob- 
lem of economy such as shortening a line, it is the amount 
upon which the annual cost of the new installation must 
be figured. ‘This annual cost must be less than that of 
the old line if there is to be any advantage in the change. 


“eé 


Tora INVESTMENT REPRESENTED IN RECONSTRUCTED 
LINE 

In order to determine the total annual cost of the 
reconstructed line or section of line, it is easier to con- 
sider first the factors which affect the total investment 
involved, either to increase or decrease it. It will at first 
be assumed that the new line is to be entirely of new 
construction and the old line is to be salvaged. Later 
the use of old material in the new line will be discussed. 
It is evident that, for the purpose of this analysis, the 
amount of investment represented by the old line as it 
stands must be computed on the principle of the cost to 
reproduce it in its present condition at present prices, It 
is to be replaced by new construction at present prices, and 
the comparison of annual costs of old and new must be 
on the same basis. This amount may be obtained by 
figuring the detailed cost of such a line, including material 
and labor, at present prices and subtracting from this a 
percentage of the whole equal to the fraction of the total 
assumed life of the line which has already elapsed. The 
value of the elapsed life is assumed to have been paid 
for in the return from the operation of the line up to 


* Distribution engineer the Detroit Edison Company. 


Lines—Utilization of Old Materials 
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the present time. If, now, a new line is built to replace 
the old and the old line is removed, there is a 
the total investment the cost of all the new mate: 
and the labor involved in the change. 


lded to 
al used 
From the total 


investment is subtracted the salvage value of the material 
recovered. ‘The investment represented by the old line 


as it stands is thus increased by: 

1. The cost of the material used in the reconstructed 
line. 

2. The cost of the labor necessary in the building of 
the reconstructed line. 

3. The cost of the labor necessary in dismantling ani 
removing to the warehouse the material in the old line 

The investment is decreased by the present 
the material in the old line (i.e., its cost if new, less; 
percentage of depreciation for age). Hence the net in 
crease in investment equals cost of material in recon: 
structed line plus cost of labor in reconstructed line 
plus cost of labor removing old line minus present value 
of material in old line. 

As was explained above, the investment represented } 
the old line equals present value of material in old line 
plus present value of labor in old line. It is evident that 
the last item in “net increase in investment” cancels the 
first item in “investment represented by the old line’; 
hence this quantity ‘‘present value of material in old line’ 
does not enter into the “total investment represented.’ 

Therefore the total investment represented by the new 
line equals present value of labor in old line plus cost of 
material in reconstructed line plus cost of labor in 1 
constructed line plus cost of labor removing old line. 

In other words, a new line built to replace an old ont 
which has not outlived its usefulness represents an invest: 
ment of the present value of the labor of erecting tht 
old line and the cost of labor in removing the old line i 
addition to the total cost of material and labor in erecting 
the new line. 


value of 


ANNUAL Cost OF RECONSTRUCTED LIN! 


Investment Charges.—In order to obtain the yeatl 
cost chargeable to the reconstructed line, which is th 
quantity which must be used in considering its econom, 
it is necessary to spread this total investment over a perité 
of life estimated for the new construction. ‘| he per 
centage to be charged annually must include interest, tax 
insurance and depreciation. Ordinarily at least two dit 
ferent percentages will be used in actual computatid 
One will apply to labor investment which has no salvagt 
value and to materials such as poles, cross-arms, pins, ¢t® 
which have a comparatively short life, and whose sct#? 
value at the end of the useful life is probably about equi 
to the cost of labor necessary for salvaging. Another fig 
ure will be used on such material as bare copper Wit 
which has practically no physical depreciation. | ts val" 
at the end of the life of the line is as great as at preset 
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provided that prices do not decrease, and the only ex- 
pense incurred will be the labor cost of salvaging. ‘The 
market value of copper has varied so widely during the 
past few years that a great element of uncertainty is in- 


troduced into this item. For this discussion, however, it 

will be assumed that the price of copper will remain con- 

stant. For the present both these percentages will be 

represented by the letter g. 

g per cent interest, taxes, insurance and depreciation 
chargeable annually against the construction. 


” 


‘The expression ““g (any quantity)” merely indicates 
that it is the annual charge against that quantity which 
is being considered. 

Operating Charges.—Another element of annual cost 
is the operating expense. ‘The chief item under this head 
will be that of energy loss. If the reconstructed line is 
of higher voltage or of larger-sized wire than the old, or 
if the length is shortened, the energy loss may be materi- 
ally reduced. ‘This will tend to reduce the annual cost 
and is an important item when relative economy is to 
be considered. Here, again, considerable uncertainty is 
introduced on account of the variation in load factor and 
load at present and in the future. The value of these 
items must be selected for the particular problem by care- 
ful study of the local conditions, since here, as in any 
engineering problem, the solution must be based on cer- 
tain definite assumed values for all variable quantities. 
The success or failure of the solution will depend upon 
the good judgment used in such selection. The operating 
expense also includes the cost of superintending, repairing, 
patrolling, etc., which will in most cases probably not 
be materially different on the reconstructed line from what 
it was on the old line. In case the difference is marked 
this point must be taken into consideration in the final 
decision. 


GENERAL EQUATION FOR ANNUAL Cost 


\ general equation may now be formulated for the 
annual cost of the reconstructed line by combining these 
factors: 





\nnual cost of recoristructed line = 


Present value of labor in old line ) 

git cost of material in reconstructed line 
+cost of labor in reconstructed line 
+cost of labor removing old line } 
tcost of superintendence, repairs, patrolling, etc. 
+cost of energy loss on reconstructed line 

Similarly, the annual cost on the old line= 

9 Value of material in old ad . 

tvalue of labor in old line 


tcost of superintendence, repairs, patrolling, etc. 
+cost of energy loss on old line 
8y proper selection and application of the percentage 
g and computation of the various costs involved, in ac- 
cordance with local conditions, these equations may be 
applied to any problems of reconstruction such as deter- 
mining the relative economy of replacing a present line 
with one of higher voltage or larger wire or of shorten- 
ing a line by rebuilding part of it. 


UviLizATION OF Otp MArTERIALS IN RECONSTRUCTED 
LINE 

.n the above discussion it was assumed that all the old 

material would be salvaged. It very often occurs, how- 

ever, in such cases as an increase in voltage that the new 
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line may to advantage follow the old route for part of 
the distance at least, using the old poles and in some cases 
the old cross-arms, insulators, etc. The general equation 
still holds good for this condition if its derivation is kept 
in mind and the various items adjusted to fit the condi- 
tions. The “cost of material in reconstructed line’ must 
include the “present value” of the old material used, 
since, it will be remembered, this originally entered the 
equation as a credit (to be salvaged) and was canceled 
out. ‘The “cost of labor in reconstructed line’ must be 
reduced owing to the fact that the old material used is 
already in place, but it must also include any labor cost 
necessary to adapt the old material to the new conditions. 
The “cost of labor removing old line” will, of course, be 
reduced by the amount that would be required for the 
material not removed. ‘The value of g must also be se- 
lected to take into account the fact that the present life 
of the old material will not be so great as the new, and 
hence the labor necessary in adapting it will have a greater 
yearly depreciation. With these conditions clearly in 
mind, however, it is ‘evident that the general equation may 
be safely applied to any such problem of reconstruction, 
even when part of the old construction is to be utilized. 
This would include also the case where a second line was 
to be added on the same poles. 


CONCLUSIONS 

In any problems involving reconstruction of a line still 
serviceable, the investment cost and annual charges per- 
taining to the old line must be included in the costs 
chargeable to the new line. “These costs will be increased 
or decreased by the various extra expenditures or savings 
belonging to the new line. It is proposed in the next 
installment of this article to show how the general method 
can be applied to specific cases and how in some cases 
“short cuts” may be introduced to simplify the problem 
greatly. 





HE government took over the possession 

and management of certain quasi public 
concerns, and, with the assistance of a large 
part of the previously formed. organizations, re- 
alized some success in operation, but as a total 
result the experiment was a failure. Every day 
that passes furnishes evidence to justify this as- 
sertion. The properties and businesses taken 
over have been or will be returned to the own- 
ers for the real reason, if not admitted, that the 
undertakings were too big and complicated for 
new and inexperienced chiefs to manage. What 
the results of this experiment will be as to the 
future value of the properties no one can, with 
accuracy, predict. It cannot be entirely satisfac- 
tory to the owners or, for some years at least, 
to the general public. . There was clearly 
demonstrated during the war the value and 
practical benefit of private management as com- 
pared with public management. If it be said 
that government conduct of business has some- 
times been successful, the answer is that the same 
business in the hands of private, responsible *in- 
dividuals, with capital and success at stake, 
would: have resulted more favorably —E. H. 


Gary. 
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Supplying Electricity to Coal Mines 


Extreme Simplicity of Plant Design, Standardization of Lines and Substations and 
Diversity of Load Are Among Outstanding Features of Interesting 
Indiana Installation 


HE 35,000-kva. steam plant serving the principal 
coal-mining regions of Indiana, which has re- 
cently been completed by the Indiana Power & 
Water Company of Edwardsport, Ind., is interesting from 
an engineering viewpoint because in its design and con- 
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FIG. 1—CROSS-SECTION OF EDWARDSPORT PLANT OF 
INDIANA POWER & WATER COMPANY HOUSING ONE 
5000-KW. AND ONE 2500-KW. TURBO-GENERATOR 
struction the governing consideration was to make it as 
simple and as inexpensive as possible without going to 
extremes which would result in poor service. The trans- 
mission lines and substations also deserve attention because 
they represent a step toward the development of standard 
types of installations for this service. Even the load itself 
is interesting because from it the central-station man can 
learn something about the characteristics of this type of 
service, which seems destined to grow in use and in pop- 

ularity. 
In designing the plant the engineers simply said: ‘The 
plant must have boilers, turbines and transformers to con- 
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FIG. 2—UNIT ARRANGEMENT OF PLANT ESSENTIALS 


vert coal into electricity for delivery to the high-tension 
lines. We will install and connect up this equipment with 
as few ‘frills’ as possible, including only the essentials.” 
The result was a partly indoor, partly outdoor station 


without the usual complications which are sometimes called 
refinements. In discussing the design, now that the plant 
is in operation, the engineers do not regard it as one that 
would be applicable to all stations. They do feel, however, 
that for the service this plant must give the design is 
entirely satisfactory. 


How Cost or ButLpInGc STATION Was REDUCED 


On reference to the one-line drawing of the station 
essentials and to the cross-section through the plant, it will 
be seen that coal, which comes from the company’s own 
mine, may be taken either from the cars or from a concrete 
storage pit and lifted to the top of the station by means 
of a cantilever crane. ‘The coal is then dumped through 
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FIG. 3—-THE OUTDOOR AIR-BREAK SWITCHING 
STRUCTURE 


a hatchway in the roof, reaching the bunkers either di- 
rectly or after passing through a crusher that can run the 
full length of the bunkers. The coal is burned on under- 
feed stokers under four 600-hp. Stirling boilers in furnaces 
designed for large volume and for accessibility. The center 
line of the mud drum of each boiler is 8 ft. (2.4 m.) 
above the floor. The furnace contains no arch. Its bridge, 
wall, which is 8 ft. (2.4 m.) high, contains an observation 
door through which the fireman can reach the dump-plate 
area with a slice bar if necessary. Forced draft for the 
boilers is supplied by interchangeable fans placed under 
the firing aisle. Induced draft is obtained by a stack 220 
ft. (67 m.) high and 15 ft. (4.5 m.) inside diameter. 
Ashes are dumped directly into industrial cars that run 
beneath the ash pits. The ash-car tracks are below high- 
water mark of the White River at this point, so provision 
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has been made for hoisting the ash cars by means of a steam 
hydraulic lift. This type of lift was selected because it 
could be operated at any time when steam was in the 
boilers, even with electrical equipment idle, and because 
it has been found trustworthy. All boilers are equipped 
with soot blowers. 

The steam piping is remarkably simple and is laid out 
with the idea that primarily each bank of boilers and each 
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FIG. 4—-STANDARD DESIGN FOR OUTDOOR SUBSTATION 


Elevation 


turbine shall act as a unit. An 8-in. (20-cm.) line leading 
from each boiler forms a “Y” with a 10-in. (25-cm.) line 
to the turbine. There is a 10-in. (25-cm.) line between 
units, but this is intended more as an equalizer line than 
as a transfer line, and it is not contemplated that any 
larger line will be installed when the station is extended. 
All steam-driven auxiliaries are fed from this line. aol 

Real innovations in design were made in the electrical 
end of the plant. The customary low-tension buses and 
their accessory apparatus have been entirely omitted. The 
2300-volt generator leads are taken through a cable tun- 
nel directly out of doors to the two transformer banks, 
which are also operated as units with their respective gen- 
erators and banks of boilers. The only equipment installed 
in the cable leads between the generators and their re- 
spective transformer banks are oil switches set just inside 
the station. Taps are taken from the generator leads from 
both sides of these switches and are carried to the station 
switchboard, which supplies electricity for the plant and 
for a small amount of local distribution. 

It should be noted at this point that all of the larger 
motor-driven auxiliaries operate at 2300 volts. These 
include an exciter, pumps and fans. The smaller motor- 
driven accessories, which operate at 220 volts, are all sup- 
plied trom three 30-kva. transformers. Station lighting 
is taken from a separate single-phase, 20-kva., 2300/110- 
volt transformer. Further details regarding the rating, 
types, number and makes of all plant apparatus are tabu- 
lated on page 1156. 
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From the two banks of transformers, which operate at 
2300/33,000 volts, circuits are taken to a switching struc- 
ture built of expanded steel poles set on a concrete base. 
On this structure there are two sets of 33,000-volt buses. 
The transformer leads coming to this structure are ar- 
ranged so that either fed line can be thrown to either bus 
by means of air-break switches. All of the four outgoing 
lines are arranged the same way. ‘The air-break switches 
are operated manually from the inside of the station by 
means of semaphore rod and handle equipment such as is 
used in railroad work. This gives a flexible switching 
arrangement that has proved very satisfactory. Should 
occasion arise for a great deal of high-tension switching, 
it will be possible to install oil switches for 33,000-volt 
operation; but it is not contemplated, however, that this 
will be done in the near future. 

Obviously the great advantage of the simple construc- 
tion employed throughout this station is that of low cost. 
Ground was broken for the construction of the plant in 
May 1917 and the first unit was placed in operation in 
June 1918. Practically all of the work was done, there- 
fore, during the so-called “high-cost” era when materials 
not only were costly but were hard to get. However, in 
spite of this situation, it was possible to build the plant 
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FIG. 5—STANDARD DESIGN FOR LINE-SECTIONALIZING 
SWITCHING STATION 




















as it stands at a cost per kilowatt which compares most 
favorably with pre-war prices. Besides being inexpensive 
as to first cost, the station also shows good coal economy, 
there being days even now, with the station only partly 
loaded, when records of 3 lb. (1.4 kg.) of 10,500 B.t.u. 
coal per kilowatt-hour are made. Owing also to its simple 
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are only sixteen men composing its entire crew of three 
shifts. 
SERVING THE LoapD 

The destinations of the four 33,000-volt lines which 
leave the station are well shown on the map of the terri- 
tory served. ‘The company supplies a total population of 
about 100,000 in five counties, Sullivan, Knox, Daviess, 
Greene and Pike, in which eight old-type steam plants 
were shut down; twenty mines with a potential capacity 
of 60,000 tons a day, and sells energy in bulk to the 
Central Illinois Public Service Company and to the Wa- 
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FIG. 6—MAP OF TERRITORY SHOWING LOCATION OF 


TOWNS, MINES, OIL WELLS AND INTERCON- 
NECTION WITH OTHER COMPANIES 


bash Valley Electric Company, reaching territory with an 
aggregate population of 50,000 additional. ‘To reach these 
communities and these mines, the company operates about 
200 miles (322 km.) of 33,000-volt transmission lines and 
twenty-two substations with an aggregate rating of 9900 
kva. In addition to this, the demands of the two com- 
panies which buy at wholesale will run around 600 kva. 
for the Wabash Valley Electric Company and 1500 kva. 
for the Central Illinois company. ‘These loads are all 
served through substations, switching stations and stand- 
ardized lines. In addition to the equipment listed on this 
page, each substation is fitted with a switchboard carrying 
a low-tension oil circuit breaker and a Westinghouse type 
R. A. demand meter. 

Switching stations like the one shown in Fig. 5 are 
also standard. Two of these are installed at each point 
in the main transmission lines where a branch is taken 
off. One is installed on the branch to permit it to be 
isolated from the main line, and the other is installed 
in the main line just beyond the tap made for the branch. 
Opening these two switches will permit all of the circuit 
beyond the branching point to be cut off the system. This 
facilitates locating possible trouble and the making of line 
repairs with dispatch. 

In the lines flat-top construction is employed, using 35- 
ft. (11-m.) Idaho cedar poles with 7-in. (18-cm.) tops, 
the butt being treated to a twenty-minute bath of hot 
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design the station is economical in its use of labor, as there 
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DETAILED PLANT DATA ON EDWARDSPORT STATION 


Boiler Room: 





Four 600-hp. Stirling boilers, 225-lb. steam pressure, 150 deg 
superheat, 

Four Westinghouse underfeed stokers, seven retorts per boiler. 

Two Sturtevant forced-draft fans capable of giving 300 per 

cent boiler rating, driven by 76-hp. steam turbines. 
Vulcan soot blowers. 
Instruments for each boiler, grouped on separate boards 
include a CO2 recorder, a General Electric flow meter, g 
flue-gas temperature recorder, a three-in-one draft gage, 
and in addition there is a damper regulator for each pair 
of boilers and an indicating wattmeter for the boiler 
room. 

Two Warren-Webster 2000-hp. feed-water heaters. 

One Cameron  250-gal.-per-minute, three-stage,  boiler-feed 
pump driven by a General Electric 3000-r.p.m. steam 
turbine. 

One Gardner plunger pump 250 gal. per minute. 


Coal-Handling Equipment: 


One Bedford Foundry & Machine Company cantilever crane 
with 1%-yd. bucket, good for 35 tons of coal an hour, 
which can be doubled by changing gears and bucket, 

One’ Jeffrey single-roll crusher. 

One 250-ton Brown Hoisting Company  suspension-type 
bunker. 
1000-ton outdoor coal storage, concreted. 

Two 1-yd. Koppel ash cars. 

Turbine Room: 

One 5000-kva., three-phase, 60-cycle, 2300-volt, 3600-r.p.m. 
Westinghouse turbo-generator, guaranteed to give a 
steam rate of 14 lb. per kw.-hr. at 3000-kva. load and 
13.2 lb. at full load. 

One Westinghouse 8000 sq. ft. surface condenser with a 110. 
hp. circulating pump for the 5000-kva. unit. 

One 2500-kva., three-phase, 60-cycle, 2300-volt Allis-Chalmers 
turbo-generator guaranteed to give a steam rate of 144 
lb. per kilowatt-hour at full load. 

One C. H. Wheeler Manufacturing Company jet condenser 
with two radio-jet air pumps for the 2500-kva. unit 

Two 100-kw. exciters, one driven by a steam turbine and one 
driven by a motor. 

One 35-ton Bedford Foundry & Machine Company crane. 


Three 30-kva. transformers for auxiliary power. 

One 20-kva. transformer for station lighting. 

One set of electrolytic lightning arresters on each 
tension bus. | 
Nine-panel switchboard, including one panel for tapping 
the leads of the two generators, two exciter panels, one 
local feeder panel, two house-service panels, one tap 
panel, one blank panel and one Tirrill regulator panel. 
Recording instruments include wattmeter and voltmeter 
on total plant load. 

Outdoor Equipment: 

Three 2000-kva. single-phase, oil-insulated, water-cooled West- 
inghouse transformers, 2300/33,000 volts. 

Three 1000-kva. single-phase, oil-insulated, self-cooled Westing- 

house transformers, 2300/33,000 volts. 

Delta-Star 200-amp. P. M. air-break switches. 

sets operating mechanism made by General Railway 

Signal Company. 

Building: 
(Measures 80 ft. by 120 ft.) Located on North Branch 
of White River and on Pennsylvania Railroad. 
Foundation concrete on piles. ; 
Superstructure steel filled in with paving brick. 
Temporary end of sheet iron protected with asbestos. 
This end is painted and is built with a parapet to con 
form in appearance with the permanent construction, 
The temporary end can be moved. 


high- 


Ten 
Ten 


Stack: ( ma" 
Custodis brick, 220 ft. high and 15 ft. inside diameter 





carbolineum and a one-minute bath of the same material 
cold. The wire is generally No. 4 medium-drawn copper 
supported on 44,000-volt insulators on steel pins im 
wooden arms. The ordinary span is 145 ft. (44 m.) long. 

At the present time the loads which these lines transmit 
to the plant produce a plant peak of about 3500 kw. daily. 
Sometimes this occurs around 10 a. m., and sometimes the 
peak will come around 5:45 p.m., this being dependent 
on the operating conditions of the various mines. If 4 
good many mines are in operation on any particular day, 
the chances are that they will all get well under way by 
10 a.m. and produce a peak at that time. If a smaller 
number are running, the combined industrial and lighting 
load may cause a peak in the afternoon. At the present 
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time the plant on loads of this kind has an output of 
1,250,000 kw.-hr. per month. That there is a good divers- 
ity factor in the load is shown by data recently obtained. 
The peaks of the twenty-two substations for a single day 
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FIG. 7—STANDARD SUBSTATION SHOWING METHOD OF 
MOUNTING TRANSFORMERS ON STEEL 


RAILS LAID IN CONCRETE 





were found to total 4451 kw. On this day the highest 
peak recorded by graphic instruments at the stations was 
3000 kw., and this was of such short duration that the 
operators did not put the second machine on the line. The 
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FIG. 8—ONE OF THE OLD STEAM PLANTS SHUT DOWN 


entire load for that day was carried by a 2500-kva. unit. 
The present light-load conditions are not expected to obtain 
tor [ong, because many of the large power users have just 
Intely been connected. Among the power users’ is the 
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American Mine No. 2, which is designed: for a maximum 
output of 1000 tons per hour and which is probably 
destined to be the largest coal mine in the world. It ex- 
pects soon to have its electric hoist in permanent operation. 
It has been estimated in fact that if this district in Indi- 
ana, with its potential coal output of 60,000 tons daily, 
were worked to its normal capacity, it would require 
24,000,000 kw.-hr. annually just for mining operations 
alone. 

The Indiana Power & Water Company, which is owned 
by the Utilities Development Corporation of Chicago, has 
an investment in excess of $3,000,000 in this property. 
It is of particular interest, however, that a considerably 
greater expenditure than this was made by the mines and 
the industries in that district of Indiana to equip their 
workings to use electric power. The work which the 
Indiana Power & Water Company did in the territory 
was all accomplished under the direction of C. W. Hum- 
phrey, chief engineer and secretary of the Utilities De- 
velopment Corporation of Chicago. 





RATING OF TRANSFORMER BANK 
DOUBLED BY COOLING OIL 


How Ford Radiators Were Used to Reduce Operat- 
ing Temperature of Three 1000-Kw. Trans- 
formers on Heavy Overload 


When it recently became unexpectedly necessary to 
increase the load on a bank of three 1000-kw. trans- 
formers at the Newnan substation of the Georgia Rail- 
way & Power Company, the unique scheme shown in 
the accompanying illustration for reducing the operating 
temperature was devised by H. L. Wills, electrical engi- 
neer, and G. A. Iler, superintendent of operation of the 
company. 

The six Ford radiators were connected two in multiple 
to the transformer tanks by a 2-in. (5-cm.) pipe with a 
motor-driven pump installed near the bottom connection 
to each tank so as to draw the oil from the top of the 
tank through the radiators. In front of each radiator a 
16-in. (40-cm.) desk fan was placed so as to blow a fine 
spray of water, provided by a spray nozzle also placed 
in front of each radiator, through its cellular construction, 
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AUTOMOBILE RADIATORS INCREASE RATING OF 
TRANSFORMERS 


By this means a drop in temperature of 8 deg. through 
each pair of radiators was obtained and a load of 5000 
kw. was carried on the three 1000-kw. transformers with 
an oil temperature of 60 deg. C. (140 deg. Fahr.) dur- 
ing summer weather. It is believed that the bank can be 
loaded to 6000 kw. In fact, it has carried the load of 
5000 kw. every night for several months. The cost of 
the installation, aside from fans and motor-driven pumps 
taken fromstock, was around $75. 
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Carbon-Electrode Arc Welding and Cutting 


A Definite Outline of Welding and Cutting by Means of the Carbon Arc Is Offered to Aid 
in Clearing up Confusion and Uncertainty in These Processes—Advantageous 
Applications Are Enumerated 


BY O. H. ESCHHOLZ 


Research Engineer, Westinghouse 


HE basic principles involved in the graphite-arc 

processes, as formulated by the author, are set forth 

in this article in the belief that they have not had 
sufficiently concrete treatment and that the development 
of methods of handling the work is too frequently left for 
the welder to work out. An understanding of these prob- 
lems should greatly assist welders and result in a more 
intelligent application of the processes to practical foundry 
operations. ‘This may be considered a companion article 
to “Training Arc Welders,” which appeared in the ELEc- 
TRICAL Wor -p for Sept. 27 and Oct. 4. 

W elding—Carbon or graphite electrode arc welding 
is perhaps the oldest of the electric fusion arc processes 
now in use, the Bernados and Olszewski patent having 
been granted in 1885. ‘The original process consisted in 
drawing an arc between the parent metal and a carbon 
electrode in such a manner that the thermal energy 
developed at the metal crater fused together the edges of 
the joint members. This process was early modified by 
adding fused filling metal to the molten surface of the 
parent metal. Although both of these methods are similar 
in principle to fusion processes employing the oxy-acetylene 
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FIG. 1—CORRECT POSITIONS FOR GRAPHITE ELECTRODE 
AND METAL FILLER 
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flame, the absence of easily accessible information describ- 
ing the necessary operations has limited their application. 
This discussion is designed, therefore, to supply the 
requisite information as well as to assist in the develop- 
ment of skilled operators. 


Equipment.—This consists of a direct-current circuit 
possessing inherent means for stabilizing the carbon arc, a 
welding hood for each operator, an electrode holder that 
does not become uncomfortably hot in service and suitable 
clothing such as bellows-tongued shoes, gauntlets and apron 
of heavy material. When arc currents of less than 200 
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amp. are used, or when a graphite arc process is employed 
intermittently with the metallic electrode process, tlie 
carbon-holding adapter shown in Fig. 2 may be used with 
the metallic electrode holder, the shank of the adapter 
being substituted for the pencil electrode. With very high 
arc currents, 750 amp. or more, special holders should be 
constructed to protect the operator from the intense heat 
generated at the arc. 


Electrodes—Although hard carbon was originally e: 
ployed for the electrode material, experience has show: 
that a lower rate of electrode consumption as well as : 
softer weld may be obtained by substituting graphite elec- 
trodes. While both electrodes have the same base and 
binder, the graphite electrode is baked at a sufficiently high 
temperature (2000 deg. C.) to graphitize the binder, 
thereby improving the bond and the homogeneity of the 
electrode. The graphite electrode is readily distinguish- 
able by its greasy “feel” and the characteristic streak it 
makes on paper. 

The diameter of the electrode is determined partly by 
the arc current. ‘To fix the position of the carbon arc 
terminal, thereby increasing arc stability and arc control, 
all electrodes should be tapered. This precaution is par- 
ticularly important when using low values of are current 
or when maintaining an arc under conditions which cause 
distortion and instability. The following table gives elec- 
trode diameters in most common use with various arc cur- 
rents: 

Diameter 
tapered to 


tapered to 
tapered to 


Ampcres 
50 to 
150 to 
300 to 
500 to 
750 to 


in. 
in. 
in. 
in. 
in. 


in. 
in. 
in. 
in. 
in. 


tapered to } 
tapered to 


“Filler” Material—-A strong, sound weld 
tained only by using for “filler” metal low carbon, com- 
mercially pure iron rods having a diameter of 3% in. or 
YZ in. (9.6 mm. or 12.8 mm.), depending on the welding 
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current used. Cast iron or manganese steel “filler” rods 
produce hard welds in which the fusion between the 
parent and added metals may be incomplete. Short rods 
of scrap metal, steel turnings, etc., are frequently made 
use of for “filler” metal when the purpose of the welder 
is merely to fill a hole as rapidly as possible. It should 
be understood that welds made with such metal are 
weak, contain many blowholes and are frequently too hard 
to machine. 

Operator Selection—It is as difficult for the user of 
graphite arc processes as it is for the oxy-acetylene welder 
to estimate the degree of fusion obtained between deposited 
and parent metals. Therefore the operator must follow 
conscientiously the correct procedure, recognizing that the 
responsibility of executing a faulty weld rests solely with 
himself. He should, of course, have a working knowlege 
of metals, must be able to distinguish colors and possess 4 
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fair degree of muscular co-ordination, although the manip- 
ylative skill required is less than that necessitated by the 
metallic electrode process. 


GraPHITE Arc WELDING EmpLoyING A “FILLER” 

Posture-—This operation is conveniently described as 
autogenous soldering. ‘The correct posture is illustrated 
in Fig. 6. The filler rod is shown grasped by the left 
hand with the thumb uppermost. When held in this posi- 


_— —— 








FIGS. 2A AND 2B—GRAPHITE HOLDER AND METALLIC 
ELECTRODE HOLDER FOR LOW CURRENTS 

tion the welder may use the rod to brush off slag from 

the surface of molten metal or to advance the rod into the 

arc stream. 

Preparation—The surfaces to be welded should be 
chipped clean. Where they are scarfed the angle should 
be wide enough to enable the operator to draw an arc 
from any point without danger of short-circuiting the arc. 
It is the practice of some welders to remove sand and slag 
from the metal surfaces by fusing them with the aid of 
the arc and then striking the fluid mass with a ball-peen 
hammer. This method should be discouraged since both 
operator and nearby workmen may be seriously injured 
by the flying hot particles. 

Arc Manipulation—Starting—The arc is formed by 
withdrawing the graphite electrode from a clean surface 
of solid metal or from the end of the filler rod when it is 
held in contact with the parent metal. If the arc is formed 
from the surface of the deposited metal or from that of 
a molten area, slag particles may adhere to the end of the 
electrode, deflecting the arc and increasing the difficulty 
of manipulating it. 

Control of Arc Terminal.—By inclining the electrode 
approximately 15 deg. to the vertical the control of the 
position, direction and speed of the arc terminal is facili- 
tated. When the electrode is held vertically irregularities 
in the direction and force of convection currents deflect 
the arc first to one side and then to another, causing a 
corresponding movement of the metal arc terminal. By 
inclining the graphite electrode the deflecting force is con- 
stant in direction, with the result that the electrode arc 
stream and arc terminal remain approximately in line, as 
shown in Fig 1, and may then be moved in any direction 
or at any speed by a corresponding movement of the 
graphite electrode. 

Polarity.—It is common knowledge that the positive 
terminal of a carbon arc is hotter and consumes more 
energy than the negative terminal.. If the graphite elec- 
trode of the welding arc is made the positive terminal, 
energy will be uselessly consumed and the resulting higher 
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temperature will increase the loss of carbon through exces- 
sive oxidation and vaporization. Moreover, for reasons 
well known to those familiar with the phenomena of arc 
formation, a very unstable arc is obtained with the iron 
parent metal functioning as the negative electrode. ‘The 
graphite electrode should therefore always be connected 
to the negative terminal, reversal of polarity being de- 
tected when the arc is difficult to hold and when the 
carbon becomes excessively hot. 

Arc Length——Even when the graphite electrode serves 
as the negative arc terminal, its temperature is great 
enough to cause the vaporization of a considerable quan- 
tity of carbon. If this carbon is permitted to be trans- 
ferred to and absorbed by the fluid metal, a hard weld 
will result. To insure a soft metal practically all of the 
volatilized carbon should be oxidized. This may be 
accomplished by regulating the arc length so that atmos- 
pheric oxygen will have ample time to diffuse through the 
arc stream and combine with all of the carbon present. 
The correct arc length is dependent upon the welding 
current and the degree of confinement of the arc. Since 
the arc diameter varies as the square root of the current 
the arc length should be increased in proportion to the 
square root of the current. It is also obvious that when an 
arc is drawn from a flat, open surface the vaporized carbon 
is more accessible to the atmospheric gases than when it is 
inclosed by the walls of a blowhole. It is obvious that to 
secure the same amount of oxidized carbon under both 
conditions the confined arc should be the longer. Many 
welders are not familiar with this phenomenon, with the 
result that metal deposited in holes or corners appears to 
be inexplicably hard. 
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FIG. 3—PROTECTING FIBER HOOD FOR 
MAXIMUM COMFORT 


The length of a 250-amp. are should not be less than 
14 in. (12.8 mm.), and that for a 500-amp. arc should 
not be less than 34 in. (19.2 mm.) when drawing the arc 
from a flat surface. The maintenance of excessive arc 
lengths causes the diffusion, through convection currents, 
of the protecting envelope of carbon dioxide, with the 
result that the exposed hot metal is rapidly oxidized or 
“burned.” For most purposes a 250-amp. arc should not 
exceed a length of 1 in. -(25 mm.) and the length of a 
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FIG. 4—-METHODS OF DEPOSITING METAL IN GRAPHITE-ARC WELDING PROCESSES 
height. 


A—Preparation of surface preliminary to the ‘‘building-up” process using sections of filler rod to indicate outline and 
B—Appearance of surface partly built up. Note slag: adherence to side of plate. C—Section through metal deposited by ‘‘puddling 
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process.’’ Continuous line indicates union between deposit and parent metal; broken line, the depth of structural change. 

E—Appearance of filler metal when deposited in layers, as in the metallic electrode process before and after “surfacing.” F 
built up by abutting four layer deposits. G—Typical appearance of filler rod ends when correctly manipulated, concavity p! 
by shape of arc stream. H—Fusion between four layers and parent metal (upper) and single layer and parent metal wit 
of thermal disturbances. I—Sections through graphite-arc weld indicating homogeneous metal and fusion at scarf surface (left), 
and sections through oxy-acetylene weld indicating homogeneous metal but less fusion of scarf. 
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500-amp. arc should not exceed 14% in. (37.5 mm.). In 
view of the large variation permissible, the welder should 
be able to maintain an arc length which assures a soft 
weld metal with but little slag content. 
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' FIG. 6—GRAPHITE ELECTRODES AND ADAPTERS 


Fusion Characteristics:——The arc serves to transform 
electrical energy into thermal energy. The energy de- 
veloped at the metal terminal or arc crater is utilized to 
melt the parent metal, while that generated in the arc 
stream serves to melt the filling material, If the molten 
“filler” is not properly guided and, as a consequence, over- 
runs the fused parent metal, a poor weld will result. This 
process necessitates, therefore, a constant observation of 
the distribution of the fused metals as well as a proper 
control of the direction of flow and speed of deposition 
of the filling metal. 

There are two methods in use for adding the “filler” 
with a minimum overlap. The best known has been named 
the “ptiddling” process. It consists in melting a small 
area ofthe parent metal, thrusting the end of the “filler” 
rod ir6 the arc stream, where a small section is melted 
or cut off, withdrawing the rod and fusing the added 
material with the molten parent metal by imparting a 
rotary motion to the arc. This puddling of the metals 
serves also to float slag and oxidized material to the edge 
of the fused area, where they may be brushed or chipped 
off. 

A method for facilitating the rapid building up of a 
surface by this process is shown in Fig. 4A. ‘The short 
sections of filler rod were welded to the sides of the cast- 
ing in order to prevent the molten material from over- 
flowing and to indicate the required height of the addi- 
tion. The appearance of the nearly completed “fill” is 
shown in Fig. 4B. One side of the added metal is lower 
than the others to facilitate the floating off of the slag, 
some of which may be observed adhering to the edge of 
the plate. Fig 4C shows a section through a weld pro- 
duced in this manner, the continuous line indicating the 
zone of fusion and the broken line the boundary of crystal 
structural change produced by the temperature cycle 
through which the parent metal has passed as a result of 
the absorption of the arc energy. 

_Some users of this process advocate puddling short sec- 
tions of the filler rod, 1 in. (25 mm.) to 3 in. (75 mm.) 
in length, with the parent metal. Where this method is 


followed, the “filler” may be incompletely fused and 
therefore not welded to the surface of the parent metal. 

n the second and less known method of autogenous 
soldering with the graphite arc, the “filler” material is 


deposited in layers, as shown in Fig. 4 (D, E and F), the 
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deposits being similar to those obtained with the metallic 
electrode process but wider and higher. This method sim- 
ply requires the operator to feed the filling rod continuous- 
ly into the arc stream so that the molten “filler” deposits on 
the area of parent metal fused by the arc terminal while 
the arc travels across the surface. If the end of the rod is 
moved forward while resting on the surface of the newly 
deposited metal, most of the slag produced by the oxida- 
tion of the hot metal is floated to the sides of the deposit, 
where it may be brushed or chipped off. The appearance 
of fused filler rod ends when correctly manipulated is 
shown in Fig. 4G. Slag may be observed still adhering to 
the bottom of one of the rods. 

Fig. 4 (D, E and F) illustrates the appearance of 
typical layers formed when using a welding current of 
250 amp. with a filling rod 3% in. (9.6 mm.) in diameter. 
The fusion between parent and added metal is shown in 
Fig. 4H. Fusion between the parent metal and four layers 
of added metal is shown at the upper surface of the exhibit. 
To remove slag or improve the appearance of the deposits 
the surface of the added metal may be remelted by running 
the arc terminal over it, provided “burning” and hard- 
ening of the metal is avoided. Fig. 4 (D and E) illus- 
trates the appearance of deposits before and after the sur- 
facing operation. 

Thermal Disturbance—The energy absorbed by the 
welded structure tends to produce internal expansion and 
contraction stresses. The rapid cooling of hot metal adja- 
cent to the welded area tends to cause the formation of a 
hard and brittle zone. To avoid either of these effects 
the object welded should be heated before welding and 
annealed atterward. The necessity for adopting this pre- 
caution fortunately rarely occurs, since the area welded 
must form a large part of the structure or the carbon 
content of the metal will exceed 0.3 per cent. 

The expedient of hammering or swaging the hot de- 
posited metal is frequently resorted to where a refinement 
in the structure of the crystal grains is desirable. 


EDGE oR STANDING SEAM WELDING 
Fig. 7 illustrates a useful application of the original 
carbon-arc process wherein no filler metal is used, the 
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FIG. 6—CORRECT WELDING POSTURE 


metal-arc terminal serving to melt together the sides of 
the weld. Fig. 8 illustrates the fusion secured, the metal 
at the upper end of each standing edge having been united 
into a homogeneous mass. 


This process is easily performed. To obtain adequate 


fusion the arc current selected should have such a value 
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I 
that the metal-arc crater nearly spans the edges of the WeLpING OF Non-Ferrous Mertats : 
seam. ‘lo assure the maintenance of a stable arc a small, Although this art is still in the experimenta 
tapered electrode should be employed, as shown in Fig. present indications are that it will have a large com: “al 
2A, the diameter of the electrode end remaining less than use, Copper and bronzes have been successfully e 
¥% in. (3.2 mm.) during use. The process may be with the graphite arc when employing a bronze , 
adapted to the automatic welding of long seams. rod low in tin and zinc and high in phosphorus, at |«as: 

0.25 per cent. ‘The best filler material for the various 
analyses of parent metals has not been determined, but : 
it is recognized that the presence of some deoxidizing 
agent such as phosphorus is necessary in order to UI ‘ 
sound welds free from oxide and blowholes. Since coppe: 
ee and its alloys have a high thermal capacity and conduc- 
tivity, preheating of the structure facilitates the fusion 
of the joint surfaces. ‘The grain of the completed weld \ 
may be refined by subjecting the metal to a suitable t 
mechanical working and temperature cycle. ; 
Low-melting-point metals such as lead may be we 4 
by holding the graphite electrode in contact with the s 
FIG. 7—EDGE OR STANDING SEAM WELDS taces to be fused without drawing an arc, the current P 
hails ; y ‘ value used being sufficient to heat the end of the carbon 
‘his graphite arc process is used occasionally to form + : 
butt and lap welds by melting together the sides of the 
joint without the use of “filler” metal. Examination of 
sections through joints made in this manner reveals that 
the weld is very shallow and therefore weak. 
CUTTING 
‘The manipulation of the cutting arc is exceedingly 1 
simple, the operator merely advancing the arc terminal 
over the section to be cut at a rate equal to that at which 1 


the molten metal flows from the cut. The cutting 
speed increases with the value of arc current used. “The 
width of the cut increases with the arc diameter and there- 
fore as the square root of the arc current. Fig. 9 shows 
the appearance of cuts made in ship steel plate 14 in. 
(12.5 mm.) thick. The following data apply to Fig. 9: 





Position of Cut Amp. Width, in. Length, in. Time,min., 

Ce ee 250 0.5 8 2% 

RDNOE ccceseser 650 0.8 8 1 

3efore cutting the plate the welder outlined the desired 
course of the arc by a series of prick punch marks, the FIG. 9—-APPEARANCE OF %-IN. SHIP PLATE CUT 
indentations being plainly visible in the light radiated from WITH GRAPHITE ARC 





the arc. When cutting deeper than 4 in. (10 cm.) 
the electrode should not come in contact with the walls 
of the cut and thereby short-circuit the arc. 


to incandescence. ‘The hot electrode tip may also be used 
to melt the filler rod into the molten parent metal. 


’ 

APPLICATION 

vain The graphite arc processes may be used to particular 
advantage for the following purposes: 

(1) Welding of cast iron, cast steel and non-ferrous 
metals, 

(2) Cutting of cast-iron and cast-steel risers and fins 
and non-ferrous metals. 

(3) Rapid deposition of metal to build up a surtace 
or fill in shrinkage cavities, cracks, blowholes and sand 
pockets where strength is of minor importance. 

| (4) Fusion of standing seams. 

| (5) Melting and cutting of scrap metal. 

- (6) Remelting of a surface to improve its appeara 
‘ION THROUGH EDGE WELDS or fit. 

SHOWING UNION 





FIG 8- SEC 


(7) Preheating of a metal structure to facilitate the 
This process may be used for cutting both ferrous and welding operation, to reduce locked-in stresses or to alter 
non-ferrous metals. It has found a particularly useful some dimension. 

field in the cutting of cast iron, an operation to which the (8) Deposition of hard metal or the hardening of 4 
oxy-acetylene flame cannot be adapted. It is often used surface by the inclusion of vaporized carbon, such as rails 
for the “burning” out of blast-furnace tap holes and the frogs and wheel treads. 


melting or cutting of iron frozen in such furnaces. (9) Automatic cutting and welding of sheet metal. 
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“Equivalent Hours” in Studies of Lighting and 
Power Loads 


To the Editor of the EvectricAL Wor tp: 


Sir: In the May 3, 1919, issue of the ELECTRICAL 
Wor LD, in commenting on two articles by the writer on 
the “Determination of Economical Power Circuits,” 
published in the ELecrricaL Wortp for May 25, 1918, 
and March 8, 1919, W. F. Butcher discusses fully the 
determination and use of “equivalent hours.” His gen- 
eral method of attack is quite similar te the one used in 
determining the equivalent hours for residence lighting 
in an article published in the ELEctricAL Wor tp, Dec. 
15, 1917, under the title of “Determination of Econom- 
ical Feeder Sizes.” 

In this problem, involving residence lighting only, the 
“equivalent hours” were computed, taking into consider- 
ation the relations of the monthly peak each month to 
the yearly peak and the average daily peak during the 
month to the monthly peak. The “equivalent hours” 
thus obtained are between two and two and one-half for 
the various conditions. However, having in mind the 
accurate method previously referred to in the determina- 
tion of “equivalent hours” for the power load, the ap- 
proximate method of taking an average of two repre- 
sentative days in each month was thought sufficient for 
the following reasons: 

1. The power lines in this system carry an exceedingly 
small amount of lighting load, not enough nor of such 
character as to affect the peak. 

2. The maximum power load for an average day does 
not have a sharp peak, but the load curve is compara- 
tively flat for the heavy-duty hours of the day. 

3. There is very little seasonal variation, the charac- 
teristic daily curve and daily maximum remaining prac- 
tically the same throughout the year except for the rise 
due to natural increase in load. On a system as a whole 
this increase would be cared for partly by new lines and 
would not be exactly characteristic of any particular line. 

In regard to the use of 300 days, it was found that the 
Saturday load was practically the same as on other days 
since few of the large plants close on that afternoon. 
The use of 300 days per year allows for the omission of 
sundays and holidays. No justification is seen for spread- 
ing the load over 365 days in computing “equivalent 
hours” for power. 

"he power conditions studied in the article referred 
to are perhaps different from those that will be found in 
many localities, on account of the heavy concentration of 
industries and the number of plants working the full 
twenty-four-hour day. The “equivalent hours” would 
tore probably be somewhat higher than might be 
found in other cities. However, Mr. Butcher’s figure of 

equivalent hours” seems exceedingly small for any 
p power load. Possibly his lighting load has con- 
siderable effect on his peak. 
e item of “equivalent hours” is a very indetermi- 
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nate quantity at best. Its value and the method of ob- 
taining it depend very largely on local conditions and 
upon what use is to be made of it. For that reason it is 
essential that it be worked out independently to fit the 
conditions under which it is to be used. Where there 
are high peaks and low minimums and marked seasonal 
variation, as in pure lighting load, the problem requires 
a very careful analysis. Where the load is nearly con- 
stant, however, more approximate methods are justified. 
P. O. REYNEAU, 
Distribution Engineer, Detroit Edison Company. 
Detroit, Mich. 





Fuel Oil Steam-Electric Generation 
To the Editor of the ELectricAL Wortp: 

Sir: War-time experiences in power generating brought 
to light many new and interesting economies. Coal 
production was increased and its use carefully conserved to 
a degree hitherto thought impossible of attainment. 
Hydroelectric generation by means of interconnection was 
vastly forwarded in stabilizing continuity of service and 
in borrowing power from neighboring companies when 
savings could be effected in storage and other means of 
conservation. 

When all is said and done, however, it is doubtful if 
greater proportionate results were attained in economies 
during the thrills of the war period than those which were 
brought about in the steam-electric power plants operated 
by fuel oil. While it is true that actual efficiencies were 
vastly forwarded to such a degree that one well-known 
power plant in Arizona under test conditions registered 
an economy of 333.3 kw.-hr. per barrel of oil, yet it is to 
be said to the credit of power-plant operators generally 
that the real savings were accomplished more by careful 
and painstaking observations of sensible and well-drawn 
rules for power-plant operators, which were aided and 
forwarded by the various state federal fuel administrators, 
than by any other means of conservation. 

In California these aids proved to be of unusual helpful- 
ness. A number of well-known engineers were called in 
by the California federal fuel administrator to assist in 
formulating rules for economic operation of steam-power 
plants when oil-fired. As a result rules were sent out to 
all power plants using fuel oil in California and neighbor- 
ing states. After nearly two years of try-out these rules 
have required but slight modification. 

Great emphasis is to be laid upon the necessity of each 
power-plant operator finding for himself the best furnace 
arrangement and draft suited to his particular installation. 
And above all it has been shown in war-time experience 
that delicate tests are not so necessary in determining the 
economic adjustment as is a wholesome common-sense 
balance in judgment concerning the fundamental factors 
involved in every-day operation. 

San Francisco, Cal. 


R. O. B. Srsie. 





An Afghanistan Hydroelectric Plant 
To the Editor of the ELecrricaAL WorLp: 

Sir: In supervising the construction of a 1500-kw. 
hydroelectric plant 50 miles (80 km.) north of Kabul, at 
Jabl-us-Siraj, Afghanistan, the writer had some peculiar 
experiences in transporting material and carrying on the 
construction work that may -be of interest to other engi- 
neers who may have to design, equip or erect a plant in a 
foreign country. The equipment was purchased from an 
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English firm and shipped to Bombay, which is 1750 miles 
(2800 km.) from the site of the plant. Railroads from 
Bombay did not permit getting closer than Peshawar, 
which is 250 miles (400 km.) from the plant site. When 
the writer reached India a large part of the equipment had 
arrived at the rail end, and most of the remainder was on 
the way or in process of manufacture, so there was no 
opportunity to make any changes in the layout that were 
afterward found to be necessary. 

Owing to the fact that the route from the rail end to 
the plant site lay through the Khyber Pass loads could 
be taken only part way in the fall. There being no towns 
beyond Jellalabad, the cargo had to be left at some “‘sari’” 
until spring because of the snow. Nearly every conceivable 
form of transportation was employed—pack horses, camels, 
bull carts, elephants, etc. The heavy pieces were hauled 
on heavy trucks drawn by elephants, of which nine were 
available. It took these three months or more to make a 
round trip, and they could not be used in the winter on 
account of the cold. On the other hand, the camels could 
not be used in the hot months, because there is a fly in the 
Jellalabad district that kills them off. The cost of trans- 
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second ditch had to be constructed to carry the irrivation 
water while the power canal was being excavated. Bould- 
ers weighing up to a ton were hauled out by elephants 
while larger ones were blasted. One elephant was able 
to handle more stone than fifty men. Deflecting the river 
into the canal was rather difficult, because no pump was 
available nor was there any wood with which to build 
cofferdams or flumes. Furthermore, cement delivered at 
the site cost $5 per cubic foot ($178 per cu. m.). The 
masons were accustomed to building with mud and hence 
had to be closely watched to prevent their handling the 
cement in the same way and to make them economical in 
the use of mortar. Labor was difficult to hold, because 
the masons received only 30 to 40 cents a day and ordinary 
labor only $1.60 per month. It was necessary to dig a 
new channel for the river (a torrential stream) to turn it 
from the power house site. This was a four months’ job. 

Local bricks and lime were of very poor quality; bricks 
left out in the rain soon became a shapeless mass of clay, 
and lime was slacked, full of stones and adulterated with 
earth. Condemned bricks and lime sent away one day 
came back the next. Because thorny scrub was about the 
only combustible material available, it was very difficult 
to burn bricks and lime properly. 

The transmission line had to be resurveyed and located. 
The iron for the steel towers was distributed by camels and 
elephants. At first it was intended to assemble the towers 
on the ground and raise them with a derrick in the usual 
way, employing elephants instead of horses, but it was 
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ERECTING TRANSMISSION TOWER 


port, including graft, was equal to first cost of the plant. 

Transportation problems only started the trouble which 
was to follow. Whereas the time which had been esti- 
mated for constructing the canal, which is 14% miles (2.4 
km.) long, was forty-six days with 100 men, it actually 
turned out that 500 men required three years to finish it. 
It was located on the side of a hill about one-third of its 
length, the hill having a slope of one to one. Besides, 
there were many big boulders that had to be blasted, and 
the whole hillside had to be shifted, a quarter of a million 
cubic yards of soil being moved by hand labor. The laborers 
sent were’equipped with wooden shovels, and most of them 
were not accustomed to this kind of work, being weavers. 

Another thing that delayed the construction of the canal 
was the fact that it followed the site of an irrigation ditch, 
the flow of which could not be interrupted. Hence a 


ELEPHANTS USED TO TRANSPORT MATERIAL FOR POWER PLANT 


found to be safer and cheaper to build them in position. 
At first the work went a bit slow, but after a couple of 
weeks a crew of six men could erect two towers per day, 
at a labor cost of 48 cents per tower. The only apparatus 
used included a light 20-ft. (6-m.) pole lashed to one 
corner angle and two planks laid across a tower angle on 
which to stand. The wire was all tied to the insulators 
by Europeans, because the natives could not be trusted. 

Labor was so cheap that it was very expensive. Skilled 
labor, native or European, was hard to obtain and hard to 
hold. Many other difficulties arose which made it seem 
sometimes that the plant would never be completed, but 
the foregoing gives some indication of the troubles of build- 
ing a plant in an isolated foreign country with no railroads, 
little wood and no modern conveniences. 


Fresno, Cal. A. C. Jewe 
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STATION & OPERATING PRACTICE 





A Department Devoted to Problems of Installation, Operation and 
Maintenance of Equipment for Economical Generation 
and Distribution of Electrical Energy 
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MEASUREMENTS OF GOOD 
AND OF INFERIOR CABLE 


Relative Values of Different Grades of Insulated 
Cable Can Be Determined by Gaging 
Power Factor and Dielectric 


Since dielectric loss and power factor in insulated cable 
vary only with change in frequency, voltage, temperature 
and deterioration, comparisons of these two quantities 
under the same frequency, voltage and temperature are 
very good measures of relative cable values. Of course, 
the loss will vary with the size of the cable (although 








COMPARISON OF GOOD AND POOR CABLES 





Temperature, Power Dielectric Power Dielectric 

Deg. ¢ Factor. Loss, Factor, Loss, 
Per Cent Watts Per Cent Watts 

2 0.05 10 0.5 

4 7 0.15 20 1.0 

6 10 0.30 35 2.5 

g 15 0.50 59 6.0 

100 20 0.70 73 13.0 








power factor does not), so cables of similar size should 
be compared. The accompanying table indicates the 
power factor and dielectric loss at different temperatures 
for samples of relatively good and poor cable. ‘The poor 
cable was six years old. 

This information was presented by W. S. Clark before 
a recent meeting of the New England Section of the 
National Electric Light Association. 





POOR RELAY CONTACT CAUSES. 
DROP IN FEEDER VOLTAGE 


Voltage on One Phase Lowered About 10 Volts for 
Several Minutes, Then Returning to Normal 
—Explanation of Trouble 


From the chart of a recording voltmeter on one of its 
feeders a central-station company in the West observed 
that the voltage on one phase would drop about 10 volts 
to 12 volts (118 to 108) and remain at this value for 
intervals varying from five to ten minutes before return- 
ing to normal. An investigation of the induction regu- 
lator showed that the relay switch was making good con- 
tacts at A and B for lowering the line voltage, but a 
poor contact at B' resulted in the motor operating single- 
phase through contact 4‘. The contact-making voltmeter 


was set for too fine an adjustment, and the operating 
m overran the braking mechanism. A rise in voltage 
on tie line would cause the regulator to operate in the 
volt: ze-lowering direction. With the motor started in 
that direction it would overrun the neutral point, so 
that ‘he contact-making voltmeter would attempt to raise 
the oltage again. The relay would be pulled to contact 
at and the motor, which was already running in a 


lowering direction, would continue in that direction, oper- 


. 


ating single-phase, until stopped by the limit switch. The 
regulator would remain in this position of minimum volt- 
age until a vibration of any kind shook the contact to- 
gether at B, when the regulator would return to neutral 
position. 

Apparently the trouble should have been easy to locate 
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CONNECTIONS OF INDUCTION REGULATOR 


in the poor contact at B’, but as this occurred only at 
infrequent intervals it was difficult to find. The origin 
of the difficulty was probably the formation of a scale 
over the face of the carbon contacts. 


C. B. Merrick. 





ADAPTING GAS-LAMP POSTS 
FOR ELECTRIC LIGHTING 


One Method of Providing Electric Street Lighting 
Without Incurring High First Cost Where 
Gas Has Been Used 


Replacement of gas lamps which still survive by electric 
lamps offers almost as many obstacles as. does the initial 
installation of a sastifactory and economical system of elec: 
tric illumination in districts previously unlighted. In many 
of these localities the advantages of interior electric lighting 
have not, in the real estate owners’ opinions, balanced the 
cost of wiring finished buildings. Permanent pavement 


has already been laid without provision for electric services, 
either underground or overhead, whereas gas street lamps 
are already in existence. 

In other and newer districts electric service is brought 
in from avenue blocks by means of back-yard construction 
on poles. 


In other localities old and new, and much 
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against the real estate owners’ will, pole lines have been 
erected along the curb line and the service has thus been 
extended. 

In the first case the revenue accruing from the installa- 
tion of interior wiring in the few houses where the owners 
realize the advantage of electric lighting does not pay the 
interest on the investment required to lay underground 
mains, particularly where permanent pavement must be 
restored after excavation. Nor do the indications prove 
that sufficient energy will ever be consumed in the older 
residential districts to warrant the laying of mains in 
anticipation, 

In the newer districts of the semi-suburban class, and 
particularly the so-called restricted districts, somewhat 
similar conditions have led the central stations to extend 
their lines by means of a construction leading into the 
back yards of customers. 

From the central station’s viewpoint the utilization of 
the wooden-pole line offers a cheap means of extending 
service, and such construction also affords an easy and 
economical method of supplanting the street gas lamp with 
electric lamps. The wooden-pole line has, however, two 
disadvantages—first, there is a well-founded objection of 
property owners to having an unsightly pole in front of 
their premises; second, from a street-lighting standpoint, 
the illumination obtained through units suspended from 
these poles is not, particularly in the residential districts, 
of a satisfactory nature. 

The abundance of foliage in these districts usually 
prevents the use of the widely spaced and _ necessarily 
highly hung electric units. These units suspended from 
the poles give brilliant illumination for a short distance 
and produce deep shadows back of the foliage, lighting the 
sections between streets, and particularly the sidewalks on 
each side, unequally. 

A fairly economical plan for the installation of electric 
street lighting in residential localities previously un- 
lighted, where underground commercial mains are unlikely 
to be laid for many years if ever, has been followed with 
much success in some parts of New York City. Orna- 
mental electric lamp posts, approximating the gas post in 
size and shape and spaced and arranged in staggered alter- 
nation on both sides of the street in the same manner, are 
erected. Service to these posts is afforded by means of 
armored weatherproof cable, laid from the nearest electric 
main and about a foot below the earth’s surface. Where 
permanent pavement has previously been laid the cable 
is placed just inside the curbing, and where the street is 
unimproved the cable may be placed close by and outside 
of the curb. 

This arrangement provides a permanent electric lighting 
equipment, giving a uniform illumination obstructed only 
by tree trunks: the shadows thus formed are effectively 
broken up by the staggered arrangement of the posts. The 
property owner is pleased bv the absence both of wooden 
poles and of the dazzling high-candlepower lamp which 
was a necessity with wider spacing. 

The gas-lamp post is not essentially different from the 
tvpe of electric lamp post just described. The size and 
shape of both are almost identical, the subsurface struc- 
tures are similar. and the head of the gas post may easily 
be adapted to hold the lantern-tvpe fixture. 

The electric vost has installed within it a fuse block and 
switch, accessible by means of a door fitted to its butt a foot 
or so above the surface of the ground. This is the only 
feature which differs essentially from the gas post and the 
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only thing which offers an obstacle to the utilizati: 
latter for electricity. 

It is the opinion of the writer that the gas-lamp post 
could be converted at small expense. Replacing the gas 
service pipes, the cable could be brought up to a point at 
the butt of the post. At this point a hole could be drilled 
large enough for the admission of the cable to a box con- 
taining a fuse block and switch, provided with a lock and 
bolted to the exterior of the post. This method of installa. 
tion would increase the illumination of the street without 
sacrificing the uniformity of distribution and it would 
reduce the maintenance cost. 


| of the 





RECORDING-INSTRUMENT 
CHARTS USED TWICE 
How One Chart Is Used to Compare Operating 


Conditions at Different Periods with a 50 
per Cent Saving in Charts 


J. J. Borger, superintendent of the electrical department 
of the Augusta-Aiken Railway & Electric Corporation, 
Augusta, Ga., has found it convenient to use each chart 
on recording instruments in generating stations twice. 
When the charts are used the first time the curve drawing 
pen is filled with red ink. 


This chart when removed is 














VOLTAGE CHART THAT SHOWS CURVES FOR TWO DATES BY 
DIFFERENTLY COLORED INK 


filed and at a later date used again by filling the curve 
drawing pen with green ink. . 

Besides saving one-half the number of charts otherwise 
required, this scheme makes it possible to obtain and file 
comparison records of the operating conditions at a station 
for different periods. A voltmeter chart that has been used 
twice, with red and green inks, is shown in the accom- 
panying illustration. 

This particular record shows that a voltmeter chart can 
be used over again on a circuit with a variation in olt- 
age as close as 10 and both the new and old curves be 
entirely legible. 
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~ INDUSTRIAL APPLICATIONS 





—_—_ 


The Economical Utilization of Electrical Energy in Mills and Factories, 
Together with Practical Details of Installation, Control, 
Testing and Repair of Equipment Required 





FUSE-TESTING DEVICE IS 
USED FOR TESTING LAMPS 


Simple Improvement on Method Previously De- 
scribed in “Electrical World” Provides Easy 
Method of Testing Plug Fuses and Lamps 


By simply soldering a piece of copper on the end of 
metal strips used for testing knife and cartridge fuses as 
described on page 304 of the Aug. 9, 1919, issue of the 
ELECTRICAL Wor tp, the author has been able to utilize 
the devices for testing lamps and plug-type fuses. 

This piece of copper is attached to the end of one of 
the original strips so that the tip of the lamp or plug-type 
fuse can rest on the second strip while the side of the 
plug will touch the first strip. Of course the two strips 
will have to be arranged so that the smallest distance be- 
tween them is not greater than one-half the diameter of 
the plug of the lamp or fuse. 

The piece which is soldered on the strip. is 1 in. 
(25 mm.) long and 34 in. (19 mm.) in height. Its 
width, naturally, is the same as that of the strap. 

Detroit, Mich. A. N. Srvnons. 





FLEXIBLE CABLES USED FOR 
CRANE POWER FEEDERS 
They Solve the Problem of Supplying Energy to 


Crane Motors Where Overhead Trolley 
System Is Impracticable 


When installing a manipulator crane beneath and at 
right angles to an overhead traveling crane in the forge 
shop, the Erie (Pa.) Forge & Steel Company found 
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Sh ME FOR SUPPORTING TROLLEY WIRES OF CRANI 
{EN ORDINARY METHOD COULD NOT BE USED 


that the ordinary trolley system would interfere with the 
traveling crane operation. It was also impracticable to 
attach the trolley wires to the frame of the crane. ‘The 
problem was finally solved by feeding the motors directly 
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CONSTRUCTION OF SPECIAL SUPPORT FOR FLEXIBLI 
CABLE FEEDING CRANE MOTORS 


by a flexible cable. Ordinarily ethis cable would be 
dificult to handle because the crane moves back and forth 
very rapidly, but suitable cable supports which eliminate 
this objection have been made. ‘These cable supports 
consist of double-wheeled carriages which hold the cable 
and which are free to move on wheels along an I-beam 
held on the crane frame by means of brackets. 

As the crane moves away from the side of the shop. 
these cable supports automatically distribute themselves 
along the steel runway. The cable is made long enough 
so that it will be horizontal when the crane truck is at its 
greatest distance from the end of the frame. 





CONSUMPTION OF ENERGY 
FOR INDUSTRIAL HEATING 


Comparative Costs of Electricity and Other Fuels 
—Energy Consumption of Different 
Heat-Treating Processes 


On the average a kilowatt-hour will heat about 5 |b. 
(2.2 kg.) of steel rivets when the current is passed through 
the rivet, according to C. A. Winder of Schenectady, 
N. Y., who gave these figures ‘before the annual conven- 
tion of the Association of Iron and Steel Electrical Engi- 
neers. He said further that a kilowatt-hour will treat 
about 10 lb. (4.5 kg.) of steel at about 1800 deg. Fahr. 
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(1000 deg. C.) in a well-insulated electric heat-treating 
furnace. 

For heating enameling ovens electric energy at 2.4 
cents per kilowatt-hour has been found equal in cost to gas 
at 80 cents per 1000 cu. ft. ($2.85 per 100 cu. m.) by 
several automobile manufacturers, who have taken into 
consideration the saving in labor, reduction in rejects and 
the quality of the product. 

Brass which can be melted with 300 kw.-hr. per ton 
(330 kw.-hr. per metric ton) would require, on an av- 
erage, about 55 gal. (220 1.) of fuel oil with 155,000 
B.t.u. per gallon (10,000 cal. per 1.) or 17,000 cu. ft. 
(480 cu. m.) of gas containing about 600 B.t.u. per 
cubic foot (5300 cal. per cu. m.). 





SIMPLE TRANSFORMER HANGING 
REDUCES FACTORY FIRE RISK 


The 2-Kva. Trasformer Is Supported by Two Ver- 
tical Straps Which Are Attached 
to a Ceiling Beam 


In order to reduce the fire risk to a negligible amount 
at the Cambridge (Mass.) factory of the Rawson Elec- 
trical Instrument Company it was necessary to hang a 
2-kva. transformer supplying energy to a group of 110- 





























TRANSFORMER HUNG FROM FLOOR BEAM 
SWITCHBOARD 





AND CLEAR OF 


volt, single-phase motors 14 in. (35 cm.) clear from the 
switchboard. Part of the motors here are operated on 
550 volts, three-phase service, the 550-volt group being 
fused separately. The main three-pole switch at the top 
of the board controls all motor service which is fused at 
the top of the board. A single-phase tap circuit runs to 
the transformer primary, with fuses and switch, and the 
local 110-volt motor circuits are fused by plugs mounted 
behind the transformer. 

The transformer is hung by *-in. by 1%4-in. (8-mm. 
by 31-mm.) vertical straps offset and bent to hang upon 
two %s-in. (11-mm.) steel pins driven through the roof 
beam, and the lower portion of the hangers is horizon- 
tally braced against the switchboard panel by %-in. by 
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I-in. (6-mm. by 25-mm.) straps. This arrangement pro- 
vides ample ventilation for the transformer and 
ent wiring for the switch and fuse installations. 


Cambridge, Mass. A, J. Lusn. 


nveni- 





INDUCTION MOTOR CONNECTED 
FOR DIFFERENT VOLTAGES 


Simple Method of Connecting and Marking Leads 
of Three-Phase Motor So that It Will Oper- 
ate in Any One of Four Ways 


How to reconnect motors for different voltages without 


entirely rewinding them is a problem that is ever before 
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LINE CONNECTION 


Fig. 1 


1 AND 2—SERIES-STAR AND PARALLEL-STAR CON- 
NECTIONS OF THREE-PHASE INDUCTION MOTOR 


FIGS. 


the motor repair man. The accompanying diagrams show 
a simple method whereby a three-phase induction motor 
may be connected for different voltages. Each coil repre- 
sents a group and only four poles are shown. 

In Fig. 1 the series-star connection is shown as the 
motor should be actually and schematically connected. 
By connecting the coils as shown, the line connections will 
be 1, 3 and 5. Likewise for the parallel-star connection 
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Fig. 4 

FIGS. 3 AND 4—SERIES-DELTA AND PARALLEL-DELTA CON- 
NECTIONS OF THREE-PHASE INDUCTION MOTOR 

a line wire will be connected to a common point of the 

three following groups: 1-10-11-12, 7-12-3-4 and 6-5-9-5. 

Bridgeport, Conn. C. A. Aur} 
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” CENTRAL STATION SERVICE 


A Department Devoted to Commercial Policy and Management Topics, 
Including Methods for Increasing the Use of Electric 
Light, Power and Heat 





cd 
—_—_— 


THE CENTRAL STATION’S 
PLACE AS A MIDDLEMAN 


It Stands Between the Coal Pile and the Light and 
Power Supply in Providing an Essen- 
tial of Modern Life 


BY ““KASSANDRA” 


When the consumer wants to blame somebody he seldom 
blames the producer but picks on the middleman. When 
the producer is attacked he will never admit that he is at 
fault, but it is always the poor middlernan who is blamed. 

What would happen if there were no middlemen? 
What hid happen when there were no middlemen? 

Once the farmer raised his sheep and sheared the wool; 
then his wife and daughters spun the yarn and wove the 
cloth and made the suits of clothes. Why not go back to 
that happy state of affairs? In those days there were no 
towns and no roads for there was no need of them. Un- 
less the farmer could raise something himself or swap with 
a neighbor he had to get along without. 

We should remember that roads, towns, telegraphs, 
mails, newspapers, wagons, railroads and electric light 
wires are nothing but tools of middlemen. How often do 
we remember that the people who provide and operate all 
these essentials of modern life are the middlemen ? 

The railroad man thinks of himself as a consumer 
(which he is) and as a producer of transportation (which 
he is), but why doesn’t he remember that he is also a 
middleman? ‘The butcher, the baker, the candlestick 
maker are all middlemen. 

The central station is essentially a middleman, and if 
any think of blaming the middleman just let them stop 
and think of all that the central station has accomplished 
and how little it has received in return. Its stockholders 
have received no more than they could have obtained for 
their money in other business, and its employees are cer- 
tainly not overpaid for the work they do. 

We should not blame the middleman, because in fact 
nearly every one is a middleman. ‘The farmer puts in 
one bushel of seed and his crop is twenty bushels. ‘This 
is 1900 per cent profit. Should he not be blamed rather 
than the other middleman who takes so much smaller a 
percentage ? 

When the muckrakers or the politicians raise a cry of 
“cut out the middleman’”’ the cry is a popular one, but only 
because it is always some one else who is the middleman. 

The middleman is essential. This is grudgingly ad- 


mitte’. but what is not so freely admitted is that it is 
the m ddleman who has made cheapened production and 
increas-d consumption possible. Of course, we don’t 
want ndifferent middlemen who take a toll that they 
don’t serve. The inefficient middleman will be crowded 
out by competition. 

The central station is essentially a middleman between 


the coal pile and the light and power. If it did not exist 
and every big building and factory had its plant and every 
small building used kerosene, then there might be fewer 
middlemen between the producers of coal and oil and the 
consumer of light and power, but the consumer would be 
less well off than he is now. 

The farmer does best when he limits himself to the 
crops for which his land is suited and does not try to 
grow other crops which he can obtain better through a 
middleman. When the shoemaker sticks to his last and 
does not make his own clothes, when the lawyer does law 
work and not typewriting, when the factory makes its 
regular output and does not try to make its own electric 
light or power, when the railroad superintendent does 
railroading and does not try to run hotels or mine coal, 
when the furniture maker buys his wood and does not try 
to grow a forest, then each one of.them will be working 
most efficiently. 

We want more middlemen, and to get them we should 
encourage and pay them and should not curse them out. It 
would be a sad day for civilization if the middlemen were 


abolished. 





UNDERESTIMATING COSTS 
OF MAKING LINE EXTENSIONS 


Wrong Estimates Can Be Prevented by Careful 
Survey of Local Conditions and Applica- 
tion of Correct Data 


BY A. G. DRURY 


During the past few years the author has had the op- 
portunity to see a large number of estimates on the cost 
of line extensions to reach prospective consumers. Now, 
when the ordinary domestic consumer applies for service 
the company desires to know the cost to it to serve that 
consumer, hence the estimate. Many companies simply 
follow an average set of figures for these estimates. For 
instance, say $15 for each pole set equipped and $5 to $7 
for each two-wire span, depending on the price of copper 
at that particular time. 

This may be very well in certain sections of the coun- 
try where the character of the ground is homogeneous, 
or where no distinction is necessary because of paved 
streets and sidewalks; but there are other places where 
the results from such practice will be far from satisfactory. 
Of course, the company may protect itself against con- 
tingencies by making the estimates liberal enough, where 
a charge is made to the consumer covering the cost of 
the extension; but there one runs the risk of losing the 
customer on account of the price, resulting in a loss to 
both parties, or in overcharging for the work done, neither 
of which is desirable. Of course, in the latter instance 


the argument may be advanced that when an overcharge is 
made the excess can be refunded. 


Even granting this, 
1169 





1170 





such practice is not conducive to instilling confidence in 
a customer, 

There have been instances where the consumer was 
delighted enough at the time he received back part of his 
advance payment, only to suspect afterward that the com- 
pany “‘split the difference” with him, instead of refund- 
ing all of the overcharge. Later he has also wondered 
if the meter was no more accurate than the estimates of 
extension costs. 

On the other hand, it sometimes happens that the com- 
pany gets very much the worst of the proposition. One 
case in particular started the writer’s investigation along 
this line. An estimate was made of the cost of a three- 
pole extension. ‘The work was put through, but when 
the cost was totaled it was found to be considerably more 
than double that which was expected. 

A considerable number of overestimates were examined 
with the following results: 

The unit cost of wire and pole equipped was correct 
in every case. ‘The amount of wire needed was satisfac- 
torily computed, being about equal to the ground meas- 
urement of the extension plus 10 per cent. This extra 
allowance was made to account for the sag, tie wires, 
splices, etc. The amount of equipment on the poles was 
satisfactorily tabulated. As to the poles themselves, two 
mistakes were made. The first was in the number of 
poles. In one case the estimator tried to economize by 
lengthening the span, or by placing the pole from which 
the house service was run too far from the house to be 
connected. Now, the average person is not as a rule 
enthusiastic about having wires strung across his front 
vard, and wires are considered especially objectionable 
when they are for the benefit of a neighbor and not him- 
self. In this instance, a week or so after the service had 
been strung and the house connected, an additional pole 
had to be set, which was properly charged against the 
job. As a rule, therefore, it is best to figure on setting 
a pole directly in front of the house to be served. 

The second common mistake is made in figuring the 
length of pole. It was found in a few cases that after 
35-ft. (10-m.) poles had been hauled to the job they 
were not tall enough for the lines to clear a very thick 
tree foliage. 

The labor of placing equipment on the poles and string- 
ing the wire was uniform enough in all cases to make 
fairly accurate the estimate of its cost. 

‘The main cause of inaccuracy in the estimates was mis- 
takes in estimating the labor of setting the poles, most of 
which is, of course, the labor of digging the pole holes. 
Every one knows that it takes longer to dig through hard 
ground than soft, and the following table, made up of 
the averages of the time required to dig holes 4.5 ft. 
(1.5 m.) deep in earths of different character, is offered 
as an aid in estimating this kind of work: 


Kind of Soil Time in Hours 


ee | a re ere 2.0 
PI TAIRE Ue kde Maas Sele ie) wien 2.5 
25 per cent small rocks.........2..... 3.0 


50 per cent small rocks............... 4.0 


In an extreme case, involving digging in ground that 
consisted of about 90 per cent of sedimentary limestone 
in slabs 3 in. (8 cm.) to 5 in. (13 cm.) thick, separated 
by layers of sharp sand, two men required two days to 
dig each hole; that is, thirty-two hours of labor were 
onsumed. 
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RATE SCHEDULE ADJUSTMENTS 
SHOULD NOT CAUSE FRICTION 


Committee of Public Utility Commissioners Says | 


It Is Normal and Inevitable that Rate 
Should Increase with Other Costs 


The committee on public utility rates, reporting to the 
National Association of Railway Commissioners at the 
recent annual convention in Indianapolis, discussed emer- 
gency and electric rates. T. W. D. Worthen of New 
Hampshire is chairman of the committee. 

“There has been a feeling on the part of some utilities 
that they should share in the prevalent high prices and 
profits,” the report says, “but commissions generally feel 
that frequent and extreme changes in rates are not de- 
sirable, but that a distribution of tue extra burden over a 
longer period is to be preferred. It would seem to be 
desirable to have some prices on a moderate scale, but in 
attempting to avoid high prices great care must be taken 
by commissions lest prices be kept so low as to cripple the 
utilities and prevent the greatest efficiency in service. 

“There has been little general progress in improving the 
types of rate schedules in use. The increase of utility rates 
in itself occasions friction or dissatisfaction, although it 
would seem to be natural and inevitable that utility rates 
should be increased when all other prices are increased, 
and it has not generally been deemed wise to change the 
form of rate schedule, which in itself is likely to occasion 
some friction and thus risk an undesirable combination. It 
seems a logical procedure when more revenue is needed 
to adjust the burden as equitably as possible in the first 
instance so that it shall be properly shared instead of mak- 
ing a percentage or arbitrary flat increase, thus increasing 
existing inequalities and discriminations. 

“Students of rates generally agree that some form of de- 
mand or service charge with a meter system is the fairest 
type of schedule, but in many communities a considerable 
number of people object to paying a service charge and feel 
that it is right and proper to have a meter installed on 
their premises for their exclusive use, and other investment 
and expenses incurred in care and reading of meters, etc., 
and to make no payment whatever except when the meter 
is in active use. The comparison is made between the 
scales of the grocer and the meter of the utility, and the) 
are classed together, notwithstanding the fact that the 
grocer does not furnish scales for the exclusive use of each 
customer. . .. 

“The Oregon commission has for some time used 4 
rate schedule which it designates as the ‘Oregon form,’ 0! 
which it says: ‘This form is of especial advantage to a 
commission because of its great flexibility in the substi- 
tution of a single rate in lieu of several existing rates. It 
is a combination block Wright demand and block-meter 
rate expressed in a relatively simple manner. ‘The unit 
charges involving the demand feature in the primary rate 
are reduced for increasing demands, and there is a cor 
responding reduction for increasing quantities in the sec- 
ondary rate. The consumer having a very poor load 
factor pays a high rate for his demand, but only for the 
time it is in use. For most utilities a single lighting and 4 
single power rate are sufficient. If energy for cooking 's 
to be supplied through the same meter as residential light: 
ing, a different and lower secondary rate for this combined 
service than for commercial lighting is needed.’ ” 
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DIGEST OF ELECTRICAL LITERATURE 





Including Brief Abstracts of and References to Important Articles 
Appearing in the Scientific and Engineering 
Press of the World 





Generators, Motors and Transformers 

Improvements in the Starting and Controlling of Rotary 
Converters—The starting of a rotary converter by means 
of an auxiliary starting motor and synchronizing through 
reactance are described in this article. It is also shown 
how a balancing transformer may be used to insure the 
proper load distribution between two synchronous con- 
verters. This is said to approach standard practice in 
England.—London Electrician, Oct. 31, 1919. 

Transformers and Connections to Electric Furnaces.— 
J. F. Perers.—The writer considers principally the dis- 
tribution of the current in large rectangular copper cross- 
sections when very high currents are required for electric 
furnace work. It is pointed out that in one case which was 
investigated the current distribution in a %4-in. by 12-in. 
(0.64-cm. by 3l-cm.) busbar at 60 cycles frequency re- 
sulted in a current one and three-quarters times normal 
density at the edge, while in the center the density was 
approximately one-half normal. Both the mechanical 
strength and the heating must be considered.—Electric 
Journal, September 1919. 


Lamps and Lighting 

New Neon Discharge Lamp.—Fritz ScHROTER.— The 
lamp is made in several sizes for from 1 watt to 5 watts 
at 220 volts and gives about 0.1 cp. per watt. It is about 
2in. (5 cm.) in diameter and is fitted with the ordinary 
Edison screw socket. ‘The bulb is evacuated to a pressure 
of about 10 mm. and contains a mixture of neon and 
helium, with traces of mercury vapor to make the light 
more purely white. A hemispherical shell of thin sheet 
iron constitutes the cathode. ‘The anode is a wire, bent 
0 close (4% in.—3.2 mm.) to the edge of the cathode 
that luminous discharges start automatically at 220 volts 
ind instantly cover the entire surface of the cathode. A 
neon lamp for alternating-current supply has both elec- 
trodes made of iron wire. ‘The lamp recommends itself 
for signaling purposes and as a pilot lamp.—Elektro- 
technische Zeitschrift, April 24, 1919. 

Distant Electrical Controls for Military Searchlamps. 
—TuHrEoporE Hati.—lIt has been found by experience 
that an observer operating a military searchlamp finds it 
dificult to train the searchlamp on the target when he is 
tatior ied close to the searchlamp itself. ‘The reason for 
this is that the observer at the lamp is handicapped by the 
daze! ng effect of the bright beams on the eye. On account 
of this remote-control schemes have been devised whereby 
the observer is stationed at a distance of some 500 ft. 
(150 m.) from the searchlamp itself and there trains the 
lamp upon the target by means of electrical control. The 
author describes a number of schemes, known as poten- 
tiome:er schemes, in which the field of the operating motor 
is placed across a certain portion of the rheostat and by 
means of a dial switch the armature may be connected 
Xetween the center point of the rheostat and points either 


to the right or to the left, depending upon the direction 
of rotation. Diagrams of connections are given for various 
control schemes in which it is shown how the number of 
control wires may be reduced by suitable connections.— 
General Electric Review, September, 1919. 


Generation, Transmission and Distribution 
The Working of Power Stations in Parallel.—G. 
BrecHt.-—It is assumed that there are two stations op- 
erating in parallel, of which 4 generates 4000 kw. and 
B 2000 kw., while the load on 4 is 2000 kw, and that on 
B is 4000 kw. Then the connecting cable carries 2000 
10 
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Wattless Bisel in Connecting Cable. 
WORKING POWER STATIONS IN PARALLEL 


kw. Let the power factor in the network of 4 be 0.554 
and in B 0.894. Nothing is fixed about the power factor 
in the connecting cable, which depends upon the excita- 
tion in the two stations. When two stations work i 

parallel under contract it is usual to determine the wattless 
current and to make agreements with respect to it before- 
hand. ‘The question, however, arises as to the power 
factor which can be taken as a datum line. In practical 
work the questions of general efficiency are apt to give 
way to convenience of operation. It has been suggested 
that it should be taken as the average power factor of the 
network to which the power is supplied, but the author 
reaches the conclusion that this is wrong. He suggests 
that the wattless output is to be divided between the two 
stations so as to reduce the total losses in the two stations 
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and in the connecting cable to a minimum. The curves 
show the results of this analysis. The minimum ohmic 
losses are 40.75. The power factor in station 4 is 0.824, 
in station B 0.664 and in the connecting cable 0.992, with 
a leading current.—London Electrician, Oct. 24, 1919. 


Practical Transmission Line Computation. — B. 
GUERSCHINOVITCH. — By taking into consideration the 
various cost items of a distribution system the author ar- 
rives at formulas for the economical line dimensions which 
are of a more general nature than the Kelvin rule. By 
referring to abacas published by the author in 1917, the 
computations may be greatly simplified—Revue Generale 
d’Electricite, Sept. 27, 1919. 


Installations, Systems and Appliances 
Electrical Practice in the Equipment of Blast-Furnace 
Plant.—J. Percy Hopces.—A general description of the 
electrical equipment of a modern blast-furnace plant. This 
includes the use of capstans, transfer and telpher cars, 
hoists and overhead traveling cranes equipped with electro- 
magnets for clearing the pigbeds.—London Electrician, 


Sept. 26, 1919. 


Interruption of Arcs in Oil and Possibility of Standard- 
izing Oil Breakers —P. CHARPENTIER.—After discussing 
in general terms the conditions governing the formation 
and interruption of alternating-current arcs under oil, the 
author, in questioning the effectiveness of present German 
and Swiss standards, refers to the exceedingly scanty ma- 
terial available in regard to high-power breaker tests and 
urges French engineers and manufacturers to organize 
systematic research with a view to obtaining reliable data 
preliminary to adequate standardization of oil breakers. 
A statistical survey, made in Germany in 1914, is cited, 
where among 1091 oil breakers investigated 83 per cent 
did not come up to the standards of the Verband Deutscher 
Elektrotechniker. Of 705 breakers which had not seen 
any accident 64 per cent were inferior to the requirements 
of German rules, while of 386 which had broken down 
only 59 per cent did not fulfill the requirements.—Revue 
Generale d’Electricite, Sept. 27, 1919. 


Electrochemistry and Batteries 

The Theory of the Lead Storage Battery. — PAUL 
Bary.—lIn discussing the different theories of the lead 
storage battery it has been customary to consider only the 
chemical composition of the electrodes, the electrolyte be- 
ing relegated to a secondary place. The author, who has 
previously shown the important function filled by the sul- 
phate of lead dissolved in the electrolyte, in this article 
establishes the new theory of the storage battery which is 
based upon the electrolysis of this element. — Revue 
Generale d’Electricite, Aug. 16, 1919. 

Some Features of the Nisqually Substation at Tacoma, 
Wash—This is a 24,000-kw. substation receiving 60- 
cycle energy at 50,000 volts and distributing through a 
4000-2300 volt Y-connected primary distribution system 
for light and power in Tacoma. One interesting feature 
is the connection of the standby storage battery for the 
operation of remote-controlled circuit breakers, meters, 
pilot lamps, etc. The voltage of the battery is too high 
for certain of the meters and resistance was formerly in- 
serted in the circuit. Later, however, counter cells were 
built up from old batteries. These cells reduce the voltage, 
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but at the same time permit a sufficient flow of cur:ent to 


operate the circuit breakers.—Electrical Review, »»y, 8 
1919. 
Telegraphy, Telephony and Signals 

Musical Sparks in Wireless Telegraphy—T. \\\no- 
HARA.—lIt is a known experimental fact that in order to 
obtain a pure musical spark in transmitters for wireless 
telegraphy it is necessary that the frequency of the current 
furnished by the alternator be dissonant with thar of 


the low-frequency current in such a sense that the said 
current lags in comparison with the emf. The dissonance 
must, however, be as small as possible in order well to 
utilize the power of the alternator. In the present article 
the author gives the analytical explanation of the experi- 
mental results just alluded to. The analytical conditions 
defining a good musical spark are first given and then 
substituted in the known equations of the instantaneous 
values of current intensity and potential difference. The 
results of the calculations effectively show that a strong, 
pure, musical note is obtained when the alternator current 
is lagging; in the resonance conditions the musical note 
is weak; when the alternator current is leading the sparks 
give a disagreeable note. The formula giving the power 
shows, moreover, that the dissonance between the alter- 
nator current and the low-frequency circuit must be small, 
in order to obtain the largest output from the alternator. 
Tables and curves are given.—Science Abstracts, Section 
B, July 31, 1919. (Abstracted from Rev. Gen. d’Elec., 
May 24, 1919.) 

High-Pressure Discharge Apparatus for Wireless Tel- 
egraphy.—_W. H. Witson.—The arrangement described 
is such that the primary circuit is interrupted when the 
charging current (oscillatory in character) through the 
supply source is at or near zero value, and hence there 
is little sparking at “break.” A gradual building up of 
charge takes place on the condenser, and this resonating 
effect goes on until a discharge begins to pass at the ter- 
minals of the secondary of the spark coil or until the 
increasing losses in the system bring about a condition of 
equilibrium. ‘The spark coil 1, 2 behaves like a trans- 
former; in fact, a closed-core transformer can be used in 
its place. Curves are given showing the currents in the 
various parts of the apparatus. For wireless transmitting 
purposes, the secondary of the spark coil is joined in the 
usual way to the high-pressure condenser of the high- 
frequency oscillating circuit. Sets can be made for any 
power input, within reasonable limits that may be re- 
quired, and for any supply pressure up to 500 volts. Any 
spark frequency from 100 to 1000 per second can be 
obtained. Standard sets operate at 650 sparks per second, 
and many of these have been used during the war under 
arduous conditions. It is claimed that the efficiency 1s 
exceedingly high and may, under suitable conditions, 
exceed 75 per cent.—Science Abstracts, Section B, July 
31, 1919. (Abstracted from Electrical Review, May 23, 
1919.) 


Miscellaneous 


Critical Speeds of Machinery Placed on Upper Floors 
of Buildings, as Related to Vibration —A. B,. Eason.— 
A mathematical investigation of methods of mounting 
machinery in such a way as to prevent the resonance 0 
vibration with the structure of the building —Philosophr- 
cal Magazine, September, 1919. 
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NEWS OF THE INDUSTRY 





Chronicle of Important Events and General Activities 
in the Technical, Commercial and 
Manufacturing Fields 





This issue of the ELECTRICAL 
Wor.p is the ninth that has been 
published at Buffalo, N. Y., owing to 
the troubles in the printing trades at 
New York City, now over, as an- 
nounced previously. Publication in 
New York will be resumed with the 
next issue, Jan. 3, 1920. 


Sales in the New York territory held 
up well during Christmas week. Job- 
bers’ stocks of appliances are so broken 
as to be of little account as such. Christ- 
mas-tree lighting sockets are virtually 
exhausted except for some very late de- 
liveries. Air heaters are moving well and 
stocks are being kept replenished from 
factory shipments. 

Steel-strip production is still below 
normal because of certain mill shut- 
downs, so that the flexible-armored-con- 


ductor output is somewhat lower than 
usual. Enough is available, however, 
for the work in hand to-day. Rubber- 


covered wire manufacturers are chang- 
ing discounts because of scarcity of long- 
fiber cotton and its increasing price. 


Price advances have appeared on iron 
and wood box bells and buzzers, fir 
cross-arms and safety switches. Sales of 
renewable fuses have increased follow- 
ing their recent listing as standard by the 
Underwriters’ Laboratories. 


Newspaper dispatches from Paris say 
that the French Cabinet has approved as 
a fuel conservation measure the bill pro- 
viding for turning the clocks ahead one 
hour, beginning on Feb. 1, 1920. 


The Potomac Electric Power Company, 
Washington, D. C., has protested to the 
Public Utilities Commission against a 
proposed set of rules governing the 
amounts to be paid by consumers for 
service extensions. The position of the 
company is that the rules proposed 
would require untold expenditures with- 
out a sufficient guarantee that customers 
would use enough energy to allow a fair 
return on the investment. 


Employees of the Southern California 
Edison Company have bought practically 
all of the 4702 shares of stock set aside 
for this purpose with the authority of the 
Railroad Commission. By request of the 
company, the commission has_ granted 
authority to set aside 2500 more shares 
to be offered in the same way. The stock 
is to be sold at not less than 90. 


e Society for Electrical Development 
has issued a sixteen-page multigraphed 
Prospectus ‘containing facts and figures 
bas upon the results of a survey cover- 
ing 446 industrial consumers in fifty- 
sey towns in fifteen states, in which a 


Summarized News 
Principal Happenings Up to Closing 


of Forms for This Issue— 
Printed Dec. 3I 





large percentage of the industrial activity 
of the country is concentrated. 


Considerable success is reported by the 
electrical committee which is raising a 
special fund in honor of Marconi in con- 
nection with the general work of the 
Italian War Relief Fund of America. 
The electrical committee consists of T. 
C. Martin, chairman; Dr. Elihu Thom- 
son and J. -W. Lieb. Its address is 29 
West Thirty-ninth Street, New York. 


The electrical industry is asked to give 
thought to the opportunity to obtain in- 
formation on foreign trade offered by the 
seventh national foreign trade conven- 
tion, to be held in San Francisco on May 
12 to 15, 1920. 


The Edison medal committee has re- 
ported to directors of the American In- 
stitute of Electrical Engineers that it has 
awarded the Edison medal for 1919 to 
W. L. R. Emmet “for inventions and de- 
velopments of electrical apparatus and 
prime movers.” ‘The formal presentation 
of the medal to Mr. Emmet will be made 
at a convenient later date. Mr. Emmet is 
known internationally for his historic 
part in the development of electric pro- 
pulsion for ships. He is consulting en- 
gineer of the General Electric Company. 


On account of the continued rise in 
operating expense the Utah Power & 
Light Company has applied to the Utah 
Public Utilities Commission for authority 
to increase its rates for power, but not 
for lighting or cooking. 


A policy has been taken out by the 
General Electric Company with the 
Metropolitan Life Insurance Company to 
insure the lives of 70,000 employees. It 
applies to those employed for one year 
or more. ‘The company pays the ex- 
pense of the insurance, which will give 
to the heirs of beneficiaries at death 
amounts ranging from $500 to $1,500, ac- 
cording to the length of service. 


Under the direction of its division on 
co-ordinate advertising and sales cam- 
paigns the Commercial Section of the 
National Electric Light Association is 
about to put into effect the plan sub- 
mitted at the last convention. Monthly 
reminders will be sent by the section 
calling attention to the merchandising 
schedule, under which it is expected 


drives will be made on certain classes of 
appliances each month in the year. A 
lighting schedule is also part of the plan. 


There is an acute shortage of power 
in Ontario, and the Hydro-Electric Com- 
mission of that province is asking the co- 
operation of all who use electricity from 
Niagara Falls in a policy of conserva- 
tion until a further supply can be ob- 
tained. Danger exists that some of the 
power now exported to Buffalo from the 
Canadian side may be commandeered, 
and there is a movement in that city to 
claim for its industries the 4400 cubic- 
second-feet which, under the existing 
treaty, may still be diverted from the 
Falls for use in New York State. 


A preliminary statement has been is- 
sued by the industrial conference created 
by President Wilson, which has been 
meeting at’ Washington. It outlines a 
national industrial tribunal and twelve 
regional boards of inquiry. Public crit- 
icisms of the plan are invited and will 
be considered when the conference re- 
convenes on Jan. 12. The report recog- 
nizes that the proposed plan presents 
greater difficulties in regard to utilities 
than in competitive industry. Continuous 
operation of utilities is declared vital to 
public welfare. The conference con- 
siders that there must be some merging 
of responsibility in public tribunals for 
regulation of rates and service and set- 
tlement of wages. 


Employees of the General Electric 
Company are offered an opportunity to 
subscribe through long-term payments to 
what will be known as employee 6 per 
cent debenture bonds of the company and 
to United States government 434 per cent 
Victory notes. A special issue of fifteen- 
year debenture bonds has been author- 
ized, dated Sept. 1, 1919. Bonds and 
notes will be offered in denominations of 
$50, $100, $500 and $1,000. Employees 
of one year or more may subscribe for 
not exceeding $1,000. 


Among the larger projects contem- 
plated throughout the country are: The 
construction of two hydroelectric plants, 
one of 6000 hp. and one of 12,750 hp., 
at Westpoint, Cal., by the Mokelumne 
River Power Company of San Mateo, 
Cal. The proposed work also includes 
two diversion canals, 414 and 5% miles 
long, and dams and reservoirs in the 
south, middle and north forks of Mokel- 
umne River. The cost is estimated at 
about $1,288,500. 


Plans are being prepared by the Ohio 
River Power Company of East Liverpool, 
Ohio, for improvements to its system, 
including the erection of a transformer 
house, to cost about $600,000. 


The Montgomery (Ala.) Light & 
Water Power Company is planning to 
rebuild the dam at its hydroelectric plant, 
recently destroyed by flood. The cost is 
estimated at about $1,000,000. 
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BUSINESS BEFORE N. E. L. A. 
EXECUTIVE COMMITTEE 


Progress in the Work of the National Association 
Is Reported by the Chairmen of Sections 
and Officials at Headquarters 


Much business pertaining to the general affairs of the 
National Electric Light Association was transacted at the 
meeting of the executive committee at headquarters in 
New York on Dec. 4, a report of which has just been 
made available. Vice-president Martin J. Insull presided. 

Walter Neumuller, chairman membership committee, 
reported that its program is under way, with several 
campaigns well advanced. The committee expects early 
in the new year gratifying results from its efforts. 

Frank A. Birch, chairman company sections committee, 
outlined the work accomplished by his committee. The 
committee recommends that a bureau be established at 
headquarters for the supervision of company erection 
work. A sub-committee of the executive committee will 
study the report of Mr. Birch and report at a later meet- 
ing. 

Vice-president M. R. Bump reported on the situation 
as to geographic sections. A letter has been sent to all 
member companies in the districts not already organized 
calling attention to the tentative division of the country 
and asking for suggestions and support. “The committée 
hopes to receive many suggestions and plans to send out 
another general letter. 

M. H. Aylesworth, executive assistant to the president, 
reported on the rearrangement of offices at headquarters 
and also on his attendance at the convention of the Na- 
tional Association of Railway and Utility Commissioners 
in Indianapolis on Oct. 14. He also told what was being 
done to relieve the shortage of coal during the strike, 
which was then in progress. 

Mr. Aylesworth spoke of the letter which he sent re- 
cently to the executives of Class A member companies, 
outlining part of the program for future activities of the 
association and asking for suggestions as to how the work 
could be improved. Hundreds of answers to this letter 
have been received and they show careful thought. He 
also urged that greater interest be taken by the exec- 
utives of member companies in the company section work. 


Reports OF SECTION CHAIRMEN 
Chairman Symes of the Accounting Section reported 
that a well-attended meeting of the executive committee 
of that section was held in Detroit on Oct. 20. The 
Accounting Section committee is ready to confer at any 
time with the committee from the National Association 
of Railway and Utility Commissioners on the subject 
of a uniform classification of accounts. 
Secretary Marshall of the Electric Vehicle Section re- 
ported on its work as Chairman Foster was not present. 
For the Technical Section, Chairman Moultrop re- 
ported that the work is going along smoothly and energet- 
ically. Four representatives from the Pacific Coast were 
present at a recent meeting of the executive committee of 
the section and better co-operation between the East and 
the West will result. 
Chairman Learned of the Commercial Section reported 
that, following the successful series of meetings in Octo- 
ber in Chicago, about ten or twelve meetings are planned 
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to be held in New York on Jan. 5, 6 and 7. This 
method of grouping meetings will make for efficiency and 
minimize traveling expenses. 

The committee indorsed the movement for form tion 
of a National Department of Public Works. 





A. L. E.E. CONSIDERS AUTOMATIC 
TELEPHONY AND SEARCHLAMPS 


Increasing Labor Costs Accelerate Progress—Navy 
and Army Searchlamps Also a Topic 
at Institute Meeting 


Great interest was shown in the analysis of the present 
status of automatic telephone equipment, as set forth by 
Arthur Bessey Smith, electrical engineer of the Auto- 
matic Electric Company, in a paper delivered Dec. 12 
before the A. I. E. E. in New York City. The pape: 
on “The Searchlight in the United States Nayy’ by 
Ralph Kelly, formerly lieutenant U. S. N., R. F., was 
also well received, and Capt. Chester Lichtenberg, U. S. 
A., brought slides from Washington depicting develop- 
ments in army searchlamps. President Townley occupied 
the chair. 

Mr. Smith called attention first to the present tend- 
ency toward the introduction of automatic devices of all 
kinds, and he stated that the need for the substitution of 
automatic for manual operation was particularly acute at 
this time on account of the shortage of operators and the 
high cost of labor in general. Mr. Smith presented a 
very complete statement of the state of automatic ex- 
change development, from the scattered rural communities 
to the densely populated cities. He presented an opti- 
mistic view of the increased traffic on telephone lines 
which could be handled by automatic operation. 





NEW YORK ELECTRICAL 
CREDIT ASSOCIATION MEETS 


After Officers Were Elected, Methods Were Dis- 
cussed by Which Better Credit Relations 
Might Be Fostered 


About seventy members of the New York Electrical 
Credit Association met at the Building Trades Club on 
the evening of Dec. 17 for their annual dinner and busi- 
ness meeting. President Harding reported on the co- 
operation of the members during the past year if credit 
matters, and Secretary Neilson reported on the work ac- 
complished by the association and the plans for the com- 
ing year. Mr. Neilson reported for Mr. Hochhauser 
on the work of the bankruptcy committee, and William 
Green spoke on the membership drive. Mr. Hopper 
vice-president of the Chemical National Bank, spoke on 
credit problems and the necessity for a closer personal 
relation between the banks and their electrical customers. 
in order that the banks shall know something about the 
business problems of their clients. Mr. Chapin of the 
Federal Reserve Bank spoke on the need for reducing 
indebtedness and increasing production to raise the stand- 
ard of the electrical industry. 

The newly elected officers of the association are: Pres- 
ident, R. E. Edwards, Edwards & Company; vice-presi- 
dent, W. E. Rice; secretary, Franz Neilson; treasurer 
A. F. Thacher, Alpha Electric Company. 
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\Ir. Conklin of the Waclark Wire Company spoke on 
over-credits and failures and submitted a new form for 
credit information, which was adopted. 

W. L. Goodwin addressed the meeting on “How a 
Credit Manager May Win a Promotion.” He touched 
on the improvement in credits of contractors and dealers 
and spoke of their constantly increasing requests for 
greater credits. Mr. Goodwin made four points con- 
cerning the establishment of better credit relations in the 
electrical trade. In the first place he urged credit man- 
agers to provide credit facilities so that their customers 
can buy merchandise, particularly household appliances, 
on the part-payment plan. Financial institutions, strictly 
third parties, now provide that service nationally, at a 
good profit, but the electrical trade was urged to adopt 
the practice recommended and deal through the local 
banks. ‘Then credit managers were urged to get ac- 


quainted with their customers, learn their business prob- . 


lems, ask permission to look over their books when trouble 
was apparent and help them over their difficulties. In 
addition, Mr. Goodwin held, it is necessary for credit 
managers to become better acquainted with competitors. 
The classification of customers was advocated, in order 
to learn the amount of credit risk taken on the different 
classes of the electrical trade. Finally, the importance of 
getting the electrical trade into its own credit associa- 
tions was shown, and in this connection Mr. Goodwin 
launched the membership drive of the local association. 
The initial endeavor is to add 150 new members by 
April 1, and various members volunteered to add person- 
ally new members to a total well in excess of the goal. 





BUREAU OF STANDARDS 
HOLDS SAFETY CONFERENCE 


Recent Reorganization of the American Engineering 
Standards Committee Is Reviewed and 
Methods and Policies Discussed 


\n industrial safety conference was held at the Bureau 
ot Standards, Washington, on Dec. 8. In the absence 
trom Washington of the director of the bureau, Dr. S. 
W. Stratton, the meeting was called to order by Dr. E. 
B. Rosa, who summarized the events leading up to this 
conference and referred especially to the proceedings of 
the similar eonference on Jan. 15, 1919, of which this in 
a sense was an adjourned meeting. 

Dr. Rosa also announced the appointment of a general 
advisory committee on industrial safety codes for the pur- 
pose of assisting the Bureau of Standards in deciding upon 
policies and procedure in its work on safety codes.* He 


said: ‘“The advisory committee recently appointed by the 
bureau is not the managing committee proposed under 
plan A. It is for the present merely an advisory commit- 


tee for the Bureau of Standards. After this conference is 
ended that committee will meet and deliberate. If this 
conterence wishes to make any recommendation on request 
to that committee, it can do so, or if it wishes to adopt it 
as a committee of this conference, it can do so. This 
‘onterence can have a different committee if it prefers, 
or it can appoint some additional members to sit with or 
become part of the bureau’s committee. We want this 
-onierence to feel entirely free to discuss the important 
question submitted without hindrance or restriction of any 
kin 


ELECTRICAL 





WORLD L175 






Prof. Comfort A. Adams, chairman of the American 
Engineering Standards Committee, then spoke on the 
work of that committee and of its recent reorganization 
with membership from such organizations of national scope 
as may be approved. ‘There shall be no more than three 
members from each such organization, Dr. Adams ex- 
plained, and the annual dues are placed at $500 for each 
representative. Applications for membership must set 
forth the scope of their standardization interests and ac- 
tivities and the number of members. If such application 
is approved by three-fourths of the committee, it is sub- 
mitted to the organizations having membership on the 
committee and unless disapproved by more than one-fourth 
of these within ninety days it is considered to be ratified. 

The speaker stated that he would be superseded as 
chairman of the committee by A. A. Stevenson, and that 
the permanent secretary of the committee will be Dr. P. 
G. Agnew, at present in the Bureau of Standards. ‘The 
headquarters of the committee will be in New York City. 

The procedure to be followed in the development and 
adoption of American engineering standards was then out- 
lined. Committees to formulate standards shall be or- 
ganized by suitable engineering societies, government bu- 
reaus or other bodies which shall be designated as sponsors 
and shall be responsible for the carrying out of the work. 
Such committees must include representatives of all in- 
terests concerned in the formulation of a standard, and 
upon completion of its work and substantial agreement 
upon the same it shall report to the sponsor body. If the 
latter adopts the standard, it is forwarded to the Ameri- 
can Engineering Standards Committee for approval, and 
when so approved shall be designated as either recom- 
mended practice, tentative standard or American standard. 
The standards committee will not itself pass judgment 
upon the details of the proposed standards, but rather 
upon the composition of the committee which has formu- 
lated the standard or approved it. The committee must 
not be confined to the membership of the sponsor body, 
but must include representatives of all interests concerned 
in the standard. 

A number of organizations have already applied to the 
American Engineering Standards Committee for member- 
ship. These include the National Safety Council, Amer- 
ican Mining Congress, insurance, utility and technical 
associations. ‘To become a member an organization must 
be national in its scope. Thus individual state industrial 
commissions would not be considered eligible, but as a 
group they might join through their national association. 

The status of industrial safety codes now existing was 
next discussed by Dr. M. G. Lloyd, Bureau of Standards; 
Dr. L. W. Chaney, Bureau of Labor Statistics; S$. D. 
Collette, American Society of Mechanical Engineers, and 
W. S. Paine, Aetna Life Insurance Company. 

A symposium on methods and policies to be pursued 
in the development and introduction into use of safety 
standards was participated in by S. J. Williams, National 
Safety Council; O. B. Connelley of the Department of 
Labor and Industry of Pennsylvania; C. M. Talbert, 
Department of Streets and Sewers, St. Louis; W. C. L. 
Eglin, National Electric Light Association; A. C. Mor- 
rison, International Acetylene Association; A. Rousseau, 
Abrasive Wheel Manufacturers’ Association; Henry 
Sterling, American Federation of Labor, and Lew R. 
Palmer, Equitable Life Insurance Company. 

Chester C. Rausch of the Safety Institute of America 
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introduced the following resolution, which was adopted 
by the conference: 

“Resolved, That the American Engineering Standards 
Committee be asked to request the International Asso- 
ciation of Industrial Accident. Boards and Commissions, 
the Bureau of Standards and the National Safety Coun- 
cil to organize a joint committee on safety codes, this 
committee to include representatives of these bodies and 
such others as they may consider advisable; that this joint 
committee report upon the safety codes required, priority 
of consideration of the codes, and sponsor bodies for their 
preparation; that this report be put in writing and placed 
not later than Feb. 1, 1920, in the hands of the American 
Engineering Standards Committee.” 

At a meeting of the general advisory committee of the 
bureau on the following day the work of the proposed 
committee which the American Engineering Standards 


Committee has been asked to appoint was further dis- . 


cussed, and the opinion was generally expressed that such 
a committee, if made a permanent organization, would 
render the general advisory committee of the Bureau of 
Standards unnecessary. “There was also a discussion of 
means for introducing codes and for securing interpreta- 
tions of rules in particular cases as the necessity might 
arise. 

Before adjournment a motion was passed giving the Bu- 
reau of Standards a vote of thanks for taking the lead in 
calling these conferences and bringing the matter of en- 
gineering and safety standards to the attention of all 
concerned. 





GEOLOGICAL SURVEY PLANS 
FOR THE STUDY OF POWER 


Dr. G. O. Smith Discusses Importance of Interstate 
Investigation of Power Resources and 
Conservation by Interconnection 


Dr. George Otis Smith, director of the United States 
Geological Survey, discusses in his annual report to the 
Secretary of the Interior the importance of a nation-wide 
program of power conservation and utilization of water- 
power resources. 

“Under the war demand for fuel conservation,” he 
says, “the hydraulic engineers of the Geological Survey 
served the Fuel Administration in a field study of power 
problems. ‘The co-operative contribution was both sta- 
tistical and engineering, and its results showed the fuel 
requirements of the electrical utilities of the country and 
indicated where a surplus of power was available, where 
inadequate power supply could be remedied, and where 
fuel economies were possible either through interconnec- 
tion with more efficient plants or substitution of water 
power for steam. ‘Thus a power survey of the United 
States was begun, and with the termination of this co- 
operation with the Fuel Administration at the end of the 
war the Secretary of the Interior asked of Congress two 
appropriations, one of $50,000, for continuing this power 
survey over the whole United States, and the other of 
$200,000, for an intensive survey of the industrial zone 
of the East, where power requirements are most con- 
gested. 

“It appropriately comes within the province of the 
Geological Survey to plan this power investigation, both 
because this is the original federal agency in making the 
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earlier irrigation surveys and because for the last twenty- 
five years the Geological Survey has been given annual 
authorization for ‘determining the water supply of the 
United States’ and for reporting ‘upon the best methods 
of utilizing the water resources.’ At present in the central 
power plants of the country water power carries only 
about 40 per cent of the load, while the total fuel re- 
quirement for steam-generated power, including that of 
the railroads, is not less than 800,000 tons daily. A power 
program that calls for the immediate and full development 
of every available and feasible water power, moreover, 
means saving both in coal and in man power, and with 
this purpose of securing the double conservation the in- 
vestigation has been proposed. ‘The first step is to get 
the facts for the country as a whole, and particularly for 
the North Atlantic industrial district. 

“This ‘super-power’ project, which engineers agree 
seems wholly practicable but which can be regarded as 
now only in the vision stage, is to pool the power supply 
for the whole industrial area between Boston and Wash- 
ington, in which is concentrated one-fourth of the power- 
generating capacity of the country. Such a unified power 
system would tie together properly located steam-electric 
and hydroelectric plants—old plants that are efficient as 
well as new plants—in a great power main from which 
would flow the energy to serve a score of railroads, hun- 
dreds of public-service companies, thousands of mills and 
factories, and millions of homes. 

“The subject is necessarily one for interstate investiga- 
tion and is linked with the national problem of providing 
adequate transportation facilities. Electrification of our 
railroads would effect fuel economies of more than 50 
per cent in coal consumed, not to mention the greater ef- 
ficiency of electric traction through increasing road capac- 
ity. Equally important, moreover, is the relation of 
cheaper power to American industry.” 





SPAIN IS TO HAVE AN 
ELECTRICAL EXPOSITION 


Permanent Building to Be Erected at Barcelona 
and Display of Electrical Machinery 
Planned for First Show 


Spain is planning for an important international elec- 
trical exposition, according to a report to the Bureau of 
Foreign and Domestic Commerce from P. S. Smith, one 
of its trade commissioners. Permanent buildings are be- 
ing erected at Barcelona and will be completed late in 
1920. Manufacturers of machinery are to be invited to 
furnish exhibits which will fall in one or more of the 
following twelve groups: 

Group 1—Generation, transformation and accumula- 
tion of energy. Group 2—Transmission and distribution 
of energy. Group 3—Apparatus and methods of investi- 


gation, demonstration and measurement. Group 4— 
Electric lighting; electricity in the home. Group 5— 


Application of electricity to the manufacturing industry. 
Group 6—Application of electricity to traction. Group 
7—Telegraphy, telephony and radio-telegraphy. Group 
8—Application of electricity to medicine and hygiene. 
Group 9—Electrochemistry and electrometallurgy. Group 
10—Electricity as applied to agriculture. Group 11—Ap- 
plication of electricity to the exploitation of the subsoil. 
Group 12—Technical application of electricity. 
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RESOLUTIONS OF I. E. S. ON 
THE DEATH OF W. D. WEAVER 


Council of the Illuminating Engineering Society 
Expresses Sorrow at the Loss of Former 
Editor of “Electrical World” 


Resolutions expressing sorrow at the recent death of 
William D. Weaver, former editor of the ELECTRICAL 
Wor .p, have been adopted by the council of the Illumi- 
nating Engineering Society. ‘They were prepared by a 
committee consisting of Dr. A. S. McAllister, chairman, 
L. B. Marks and C. O. Bond. ‘The resolutions are as 


follows: 

Wuereas the council of the Illuminating Engineering Society 
has learned with sorrow of the sudden passing away in sleep 
during the night of Nov. 1, 1919, of our charter member Wil- 
liam Dixon Weaver, whose active interest in our society was 
maintained without interruption from the date of its founda- 
tion to the time of his death; and 

WuerEas he served the society with distinguished loyalty and 
success as chairman of the committee which drafted the initial 
constitution and bylaws in 1905, as one of the first directors 
elected in 1906, as chairman of the first committee on editing 
and publication, as chairman of the first committee on finance, 
as chairman of the committee on securing new members in 
1907, as chairman of the committee on papers in 1908, as a 
member of the committee on the I. E. S. lecture course at Johns 
Hopkins University in 1910 and also at the University of 
Pennsylvania in 1916, as chairman of the committee on revision 
of the constitution in 1915, and as a member of the committee 
on revision of the constitution and bylaws when death over- 
took him; and 

Wuereas all members of the Illuminating Engineering So- 
ciety, and especially the members of the council, with a full 
appreciation of the invaluable aid rendered to the society by 
Mr. Weaver, desire these facts to be placed on record; there- 
fore be it 

ResoLveD, That in the death of Mr. Weaver we have lost a 
true friend whose untiring interest in the Illuminating Engin- 
eering Society, complete sympathy with its objects and labors 
in its service were ever directed toward the promotion of its 
welfare and the realization of its highest ideals; and be it 
further 

RESOLVED, That these resolutions be spread upon the minutes 
of the council and printed in the Transactions of the society and 
that a copy be sent to Mrs. Weaver. 





MEETING OF WESTERN 
ELECTRICAL INSPECTORS 


Association to Hold Its Fifteenth Annual Conven- 
tion at St. Louis on Jan. 27 to 29 and 
to Discuss Various Topics 


Following is the tentative program for the fifteenth 
annual meeting of the Western Association of Electrical 
Inspectors, to be held at the Planters’ Hotel, St. Louis, 
on Jan. 27, 28 and 29, 1920: 


Tuesday, Jan. 27—Morning Session 

Address of welcome, Mayor Henry W. Kiel. 

_Reply to address of welcome, K. W. Adkins, vice-president, 
Kansas City, Mo. 

President’s address, C. K. Cregier. 

Address, “The Responsibility of the Public Service Company 
ory e Wiring on Consumer’s Premises,” by Thomas J. Leahy, 
ot. Louis 


Address, “The Use of Incandescent Lamps in Dusty Places,” 
by Chester L. Dows, engineer National Lamp Works of Gen- 
eral | lectric Company, Cleveland. 

a Introduction of High Voltage Current Into Buildings”: 
(a) ‘he Underwriter’s Viewpoint,” by H. J. Woods, engineer 
Missoii rj Inspection Bureau, St. Louis; (b) “The Central Sta- 


tion’s \iewpoint,” by Walter H. Millan, superintendent of sub- 
Stations, Union Electric Light & Power Company, St. Louis. 


ELECTRICAL WORLD 





1177 


Tuesday, Jan. 27—Afternoon Session 

Address, “The Elimination of Conflicts Between Fire and 
Safety National Electrical Codes,” by A. Waldschmidt, en- 
gineer Bureau of Standards, Washington. 

Address, “Analysis of Electrical Fire Causes,” by Charles H. 
Lum, assistant to general manager National Board of Fire Un- 
derwriters, New York. 

“Regulating the Electrical Appliance Hazard”: (a) “The 
Manufacturer’s Duty,” by H. T. Mauger, executive depart- 
ment Edison Electric Appliance Company, Chicago; (b) “The 
Electrical Contractor and Dealer’s Duty,’ by A. C. Brandt, 
manager electric shop, Frank Adam Electric Company, St. 
Louis; (c) “The Central Station’s Duty” (no acceptance); (d) 
“The Electrical Inspector’s Duty,” H. F. Strickland, chief elec- 
trical inspector Hydro-Electric Power Commission of Ontario, 
Toronto, 

W ednesday, Jan. 28 

Discussion of inspector’s problems. Members are asked to 
present these to the secretary in writing, as far in advance of 
the meeting as possible. 


Thursday, Jan. 29 


Address, “Technical Sub-Committee’s Work in Revising Mo- 
tor, Moving-Picture Machine and Garage Wiring Rules,” by 
F. A. Barron, engineer General Electric Company, Schenectady. 

Election of officers. 


Inspection tours will be made on Friday, Jan. 30. 





PROPOSED REVISION OF 
NIAGARA RIVER TREATY 


Plan Offered by Representative MacGregor to 
Change Diversion Treaty to Permit Use of 
More Water for Power 


There was recently published in the Buffalo Evening 
News a plan by Representative Clarence MacGregor of 
Buffalo to extend the Niagara River diversion treaty now 
existing between the United States and Great Britain 
so as to make it possible to take 60,000 additional cubic- 
second-feet from that river for power purposes. ‘This 
would increase the present diversion as allowed by the 
treaty to 116,000 cubic-second-feet. The proposal is to 
divide the additional diversion equally between Canada 
and the United States. That would give Canada 66,000 
cubic-second-feet as against the present limit of 36,000 
and the United States 60,000 cubic-second-feet as against 
20,000. 

In commenting on this plan, the Evening News says: 

“Figuring 30 hp. to the cubic foot of water diverted, 
we would have from the 50,000 ft. that would be our 
portion 1,500,000 hp., or about six times the present total 
development on this side of the Niagara. For the Cana- 
dians it would mean 1,980,000 hp., or 480,000 hp. more 
than could be developed on this side of the stream. 

“Forward-looking men have realized from the time 
that the Niagara electrical venture established itself as a 
success that additional diversion would be necessary. 
Niagara has attracted to itself peculiar industries, indus- 
tries requiring power in abundance in their operations. In 
late years the demand for power has far exceeded the sup- 
ply. Men of enterprise, eager for greater ventures, have 
been forced to mark time. The additional diversion will 
open the way for them. Canada is eager for an in- 
creased diversion. Municipalities without number on the 
Canadian side are clamoring for additional Niagara power, 
with which some 200 are now supplied in small measure 
Sir Adam Beck, the Ontario power minister, the greatest 
builder in the Niagara field, will give ready support to 
Mr. MacGregor’s proposal.” 
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MERCHANDISING PROBLEMS 
DISCUSSED IN SOUTHWEST 


Central-Station Officials, Jobbers and Contractor- 
Dealers Meet to Consider Goodwin 
Plan of Co-operating 


Important meetings of local electrical men have re- 
cently been held in Oklahoma City, Okla., and Dallas 
and Houston, Tex., to discuss the “Goodwin plan” of 
practical co-operation in the electrical industry and listen 
to addresses by W. L. Goodwin and C. A. Payne of the 
General Electric Company, Samuel Adams Chase of. the 
Westinghouse Electric & Manufacturing Company and 
O. H. Caldwell, editor of Electrical Merchandising. 

The meeting at Oklahoma City on Dec. 8 was the larg- 
est ever held of the local electrical interests of the city. 
Those held in Dallas and Houston were under the aus- 
pices of the local Jovian leagues. Arthur J. Binz of Hous- 
ton, twentieth Jupiter of the. Jovian Order, and Charles 
A. Newning were guests of honor at the meeting in 
Houston. A. Hardgrove, who is in charge of the Insull 
interests in ‘Texas, presided at the Dallas meeting on 
Dec. 5. 


VACUUM-CLEANER ASSOCIATION 
IS FORMED BY MANUFACTURERS 
New Association Will Work for the Betterment of 


Industry—Charles S. Beardsley of 
Canton, Ohio, Is Chairman 





All the vacuum-cleaner manufacturers in the United 
States were represented at a meeting in Cleveland on 
Dec. 5. The Vacuum Cleaner Manufacturers’ Associa- 
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Hoover, Hoover Suction Sweeper Company, Nort) Can- 
ton, Ohio, and A. S. Phillips, Spencer Turbine Cleaner 
Company, Hartford, Conn. 





HOWARD McCALL MEMORIAL 
FIELD IN PHILADELPHIA 


Recreation Grounds Named in Honor of Joseph B. 
McCall’s Son and Dedicated in Memory of 
Employees Who Died for Liberty 


The Howard McCall Field of the Philadelphia Elec- 
tric Company is within a half hour’s ride of the business 
center of Philadelphia and is twenty-six acres in extent. 
It was dedicated on May 15, 1919, in memory of the fif- 
teen employees who gave their all on the fields of France 
and was named in honor of Captain Howard C. McCall, 
the oldest son of Joseph B. McCall, president of the 
company. Captain McCall was killed in France. In 
the fall a memorial plaque in honor of the fifteen em- 
ployees was unveiled at the field by Mr. McCall, the 
bronze tablet having been placed on an outer wall of the 
club house. 

For a number of years the athletic field was known as 
Kelly’s Lane, after one of the thoroughfares bounding the 
property, but at the unanimous request of the employees 
it was renamed in honor of Captain McCall. 

The field is under the supervision of the athletic asso- 
ciation, and everything there but the restaurant service 
is free to the employees, all that the average country club 
offers for from $50 to $100 a year being furnished with- 
out a penny’s cost. 

Included in the equipment are a baseball field, a nine- 
hole golf course, five clay tennis courts, quoiting grounds, 
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GENERAL VIEW OF THE HOWARD MCCALL FIELD, SHOWING 


tion was formed for the betterment of the vacuum cleaner 
industry. 

Officers for the coming year were elected. Charles S. 
Beardsley, United Electric Company, Canton, Ohio, was 


unanimously elected chairman. A. J. Stecker, Stecker 
Electric Company, Detroit, is vice-chairman. C. G. 
Frantz, Apex Electrical Manufacturing Company, 


Cleveland, is secretary and treasurer. An executive com- 
mittee was appointed, consisting of R. S. Hunting, Gen- 
eral Electric Company, Fort Wayne, Ind.; H. W. 


PLAYGROUND AND GOLF COURSE AND CLUB HOUSI!I 


trap shooting, children’s playgrounds, employees’ gat- 
dens, locker houses for both men and women and a dance 
floor. 

The various departments have picnics and outings at 
the field during the year, and the new playground for 
children is one of the best equipped recreation plots in 
the vicinity of Philadelphia. It has enabled the mothers 
to use the field more than ever, and it has given the 
youngsters many afternoons of pleasure in the open and 
away from the dangers of city play. 
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REGULATION IS SUSTAINED, 
SAYS CALIFORNIA COMMISSION 


It Believes that Further Proof of the Soundness of 
the Practices of the Commission Will Be Found 
with Return of Normal Conditions 


Declaring that the regulation of public utilities as 
practiced by the California Railroad Commission during 
times that threatened public welfare in many ways has 
been sustained, and that it believes further proof of the 
soundness of the practices of the commission will be found 
with the return of normal conditions, the commission in 
a letter to Governor Stephens reviews its work during 
the year ended June 30, 1919. 

Of the change from war-time 
peace the commission says in part: 
“Cessation of hostilities did not in any appreciable way 
lessen the burden placed on the commission by war’s ab- 
normal demands. ‘The coming of peace, on the contrary, 
so far as the commission’s work was concerned, added 
new problems and developed new tests of the efficacy of 
utility regulation. The ‘reconstruction period’ carried 
its own peculiar problems, and each was reflected in the 
work of the utilities. Labor shortage was replaced by 
labor unrest. Labor and material prices remained at a 
high level, the situation being aggravated by an uncer- 
tainty of movement that affected all utilities and made 
regulation a matter calling for the keenest attention and 

most careful application. 

“As the commission met the problems developed by the 
war and the unprecedented situations created by the gov- 
ernmental and private efforts to win the war, and, we 
believe, maintained for California utilities a soundness that 
was reflected in a most efficient operation, it met the 
newer conditions and by a continuation of its broad policy, 
based on regard for the rights of the public and fairness 
for the investor and the utility, developed the high stand- 
ard of service to the ratepayer which practically elimi- 
nated the difficulties expected as a natural result of the 
change from war-time conditions to the ways of peace.” 

In speaking of the settlement which it brought about 
of the long-standing controversy between the Southern 
California Edison Company and the city of Los Angeles, 
the commission says that it realized that there was a rapid 
drift toward a situation where either the city of Los 
Angeles must allow its electric power generated on the 
aqueduct to go to waste or it would duplicate the exist- 
ing distributing system of the Southern California com- 
pany. “The city already had an investment of millions 
of dollars in its power project and the electrical energy 
generated on its aqueduct must be put to use. To du- 
plicate the existing distributing system would mean a 
bitter competitive fight, resulting in serious loss both to 
the city and the company. It was concluded therefore 
by the commission that the intelligent procedure would be 
a purchase of this distributing system by the city.” 

The commission writes that the predicament of the 
state's utilities, due to the constantly changing operating 
conditions, was reflected principally in applications for 
authority to increase rates. ‘The petitions in every case 
set up the claim that increased labor costs and higher 
material prices had destroyed the margin between finan- 
cial soundness, with ability to function properly, and prof- 
itless operation; between efficient service to the public and 


conditions to those of 
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service hampered by income insufficient to meet constantly 
increasing demands for service. 

“The commission found it necessary,” says the letter, 
“to grant many increases because of the showing made by 
the utilities, which was carefully checked, and from in- 
vestigations made by the commission’s staff. As a matter 
of fact, the need for increased income for the utilities to 
enable them to function to the highest point of efficiency 
was obvious. We believe that on the whole the commis- 
sion’s rate decisions have been received by the public as 
necessary acts of fair dealing on the part of the commis- 
sion, acts fair alike to the consumer and the utility.” 

Increases ranging from 10 to 20 per cent were granted 
to twenty-two electric utilities. Most were in the nature 
of a percentage surcharge upon existing rates, the com- 
mission preferring to grant what it considers emergency 
increases rather than disturb the permanent rate structures 
of the utilities. 

It is stated that “California public utilities, both from 
an operating and a financial point of view, present an out- 
look that, we believe, reflects favorably the work of the 
commission.” Pointing out that the utilities are going 
forward with development and construction work to meet 
the growing needs of the state, the commission says: 

“Hydroelectric companies have started new plants 
which will entail an expenditure of more than $25,000,- 
000. The construction work is being actively carried on, 
and some plants will be in operation in 1920 and others 
in 1921. While an expenditure of $25,000,000 may 
seem large, we are satisfied that it will not result in an 
overproduction of hydroelectric energy. It will permit 
the suspension of the more costly generating of electric 
energy by steam plants, result in the saving of from 
2,000,000 to 2,500,000 barrels of fuel oil and a material 
reduction in operating costs, all tending toward a devel- 
opment that ultimately will bring to the ratepayer a 
maximum of service at a minimum of cost, the real aim 
of utility regulation.” 


MeetTING ABNORMAL DEMANDS 


Distribution of electrical energy under the plan de- 
vised by the commission as a means of meeting the ab- 
normal demands for power created by the enormous in- 
dustrial growth of the state, due to war’s demands, was 
continued beyond the war period, the plan having with- 
stood the strain placed upon it and enabled the thirty 
utilities which joined in the conservation-of-power scheme 
outlined by the commission to meet every emergency. 

“Distinctly a war measure,” says the commission, “the 
pooling of power and its distribution from a central 
source proved so efficacious that the utilities themselves, 
though relieved of the actual strain upon their resources 
produced by excessive industrial demands, determined 
upon its continuance, the only difference in its operation 
in peace time as against war time being the elimination 
of restrictions placed upon unnecessary industries. 

“Power administration, as outlined by the commission, 
practically assures for the state a power situation that can 
be relied upon for any emergency, its usefulness having 
been proved by the test of war as well as the ever-recur- 
ring shortage following an abnormally dry period. With all 
the companies in the northern and central part of the state 
interconnected, as they now are, and the southern com- 


panies also interconnected, the danger of power failure in 
California is reduced to a minimum.” 



















Commission 
Rulings 


Important decisions of various state 
bodies involving or affecting elec- 
tric light and power utilities. 




















LINE CONSTRUCTION BEYOND CHARTERED 
Territory.—A decision of the Pennsyl- 
vania Public Service Commission affect- 
ing the York Haven Water & Power 
Company holds that under the Pennsyl- 
vania act of July 2, 1895, providing that 
corporations organized for the purpose of 
supplying water power shall have au- 
thority to supply electrical energy and 
power to any place or places, the com- 
mission may approve the construction of 
a transmission line, although such line is 
not within the territory for which the 
company was chartered. 

MunIcIPAL CONTRACT MADE AFTER 
DECLARATION OF War.—While the IIli- 
nois Public Utilities Commission held that 
it has jurisdiction to alter the terms of 
a contract entered into between a city 
and a utility, nevertheless, where it ap- 
pears that a utility entered into a twenty- 
year contract with a city, fixing rates, 
after the formal entry of the United States 
in the world war, the commission refused 
to alter those rates, for the reason that 
the utility entered into the contract with 
full knowledge of its probable results and 
cannot complain of the consequences of 
its agreement. This was the decision in 
the matter of the petition of the Eastern 
Illinois Utilities Company relative to 
electric rates at Effingham. 

RESPONSIBILITY FOR CONTINUOUS OPERA- 
TION.—A decision of the Illinois Public 
Utilities Commission in the matter of the 
complaint of the Western Casket Hard- 
ware Company et al. vs. the Aurora, 
Elgin & Chicago Railroad Company re- 
garding electric light and power service 
in Elgin dealt with the responsibility of 
the company for continuous operation. 
Where it appeared that an electric utility, 
under contract with a city, had failed to 
provide electrical energy for general 
lighting and power service for a number 
of days, resulting in great inconvenience 
and loss to the city’s industries and to 
hundreds of employees of said industries, 
and creating an unsafe condition because 
of. the lack of lights, and a hazardous 
fire condition, because of the necessity of 
using kerosene and candle lights, the 
commission ordered that such service be 
re-established within thirty-six hours, re- 
gardless of the fact that the utility’s em- 
ployees were all on a strike for a sub- 
stantial increase in wages. 

“Farr VALUE” OF THE PRroperTy.—The 
Public Service Commission of Pennsyl- 
vania, acting on the report of the engi- 
neering bureau, refused to sustain that 
part of complaint against the Mercersburg 
Lehmasters & Markes Electric Company 
which alleged inadequate facilities and 
service. The complaint, in so far as it 


related to the unreasonableness of rates, 
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was sustained. The term “fair value” is 
relative, depending upon all the facts and 
circumstances surrounding the rendition of 
the service, the commission held. When 
an electric light plant is used only because 
the owner was able to acquire it at judi- 
cial sale at a price far below its repro- 
duction cost in its original form, under 
such circumstances the purchase price, as 
fixed by the parties, plus the additions and 
improvements made since that time, sub- 
stantially represents the fair value; and 
especially so when the owner has so car- 
ried it upon his books. There should be 
allowed in the annual operating cost for 
superintendence of the plant what the re- 
quirements of the situation demand, whe- 
ther such service be rendered by the re- 
spondent or another person, and the re- 
turn to be allowed should be computed on 
the fair value of the property and paid in 
addition to proper operating costs, includ- 
ing superintendence. 

FIxING REASONABLE RATES.—The Mis- 
souri Public Service Commission decided, 
in a case relating to the Portageville 
Light & Power Company, that though a 
public utility might be entitled to addi- 
tional revenue, its rates should not be 
increased so much as to result in a net 
loss through curtailed consumption, as 
where a utility’s output is low rates no 
greater than the value of the service to 
the consumer, yielding a greater net in- 
come through increased consumption, 
should be established. The commission 
said in part: “The company is entitled 
to more revenue beyond a doubt. The 
problem in this case is to fix rates which 
will yield more net income and which 
are not greater than the service is worth 
to the consumer and which will hold 
present consumers and attract others. . 

The company should make every ef- 
fort to increase the demands and number 
of its consumers. The consumers should 
understand that increasing the numbers 
of consumers and the quantity of elec- 
tricity sold will enable the company to 
reduce its rates.” 


CoMBINED LIGHT AND IcE CoMPANY.— 
The Public Utilities Commission of IIli- 
nois, after considering the condition of the 
West Salem Light & Ice Company, decided 
in part as follows: “The commission be- 
lieves that the electric utility should not be 
burdened with any of the expenses of the 
operation of the ice plant, and that if the 
operation of the ice plant is responsible 
for the deficit shown, the accounting meth- 
ods of the company should be revised to 
such an extent as is necessary to show 
separately the results of the operation of 
the electric plant, to the end that it may 
determine the facts regarding such op- 
eration. The commission, of course, can- 
not forbid the dismantling of the ice ma- 
chinery in case the petitioner desires to 
remove the same. It does, however, feel 
that the operation of the electric plant 
should be continued as long as it is pos- 
sible to do so with a reasonable financial 
return. The law provides means by which 
the electric utility may secure an ade- 
quate financial return in case it is not 
now doing so. In view of all the circum- 
stances connected with this matter, the 
commission will not permit the discon- 
tinuance of the operation of the electric 
plant at this time as set forth in the find- 
ings hereinafter made.” 
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Recent Court 
Decisions 





Findings of higher courts ii leg 
cases involving electric light, powe: 
and other public utility companie 




















PETITION INSUFFICIENT TO SHOW RIGHT 
or AcTion.—Where petition against own- 
er of house supplied with electricity by 
uninsulated wire, by which plaintiff was 
injured when he fell in walking along 
an adjacent woodland lot not owned by 
defendant, alleged negligence as to sag- 
ging and uninsulated condition but did 
not allege any invitation to use path or 
that its character amounted to an invita- 
tion or permission, or show that injury 
resulted from its use in exercise of such 
permission, a general demurrer was prop- 
erly sustained. (Scott vs. State Mutual 
Life Insurance Company, 160 S. E. 639.) 


CoMMISsION NEED Not AFrorp HEarinc 
BEFORE MAKING NEW _ SCHEDULE.—The 
statutes creating the Railroad Commis- 
sion of Georgia and giving it power over 
public service corporations do not re- 
quire the Railroad Commission to afford 
a hearing before it in the exercise of its 
function to make schedules of rates to be 
applied in the future, and where, in the 
formation of rates, the Railroad Commis- 
sion considers a document on file in its 
office as to the value of the property of a 
company for which rates are to be pre- 
scribed, without formally introducing 
such document in evidence at a hearing 
which has been held, the fact that such 
document is so considered will not be 
sufficient ground to authorize the courts 
to set aside as void the order of the Rail- 
road Commission prescribing rates. (City 
of Atlanta vs. Georgia Railway & Power 
Company, 100 S. E. 442.) 


REGULATION OF INTERSTATE ELECTRIC 
SeRVICE.—The transportation or transmis- 
sion of electrical energy from state to 
state through appropriate instrumentali- 
ties is “commerce” between the states. 
The transportation or transmission of 
electrical energy direct from the seller in 
one state to the consumer in another, for 
immediate or practically immediate use, 
subject only to a temporary stop en route 
for the purpose of reducing the energy 
to a commercial voltage, remains “inter- 
state commerce” until the commodity has 
reached its goal, unless theretofore sold 
to independent distributing companies if 
the latter state for resale to local con- 
sumers. The regulation of the rates a 
which electrical energy transported of 
transmitted from one state to another 
shall be sold in the latter state is, so long 
as the rate fixed is not confiscatory of 
discriminatory against citizens of a 
other state, a matter essentially local in 
its nature, and not of such nationa! im- 
portance as to require a general system 
and uniformity of regulation. Mill 
Creek Coal & Coke Company vs. Public 
Service Commission, 100 S. E. 557.) 
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Current News 
and Notes 


Timely items on electrical happen- 
ings throughout the world, to- 
gether with brief notes of general 
interest, 




















For TrADE-MARK Protection.—A bill 
giving effect to the agreement of the 
United States and the Central and South 
American states and Cuba for the protec- 
tion of trademarks has been reported to 
the House of Representatives by the com- 
mittee on patents. 

IowA MounicipaAL PLANT CLOsEs.—Vot- 
ers of Eldon, Iowa, have ratified a con- 
tract between the municipality and the 
Ottumwa Railway & Light Company for 
the purchase of the community’s electric 
energy requirements from the company. 
The municipally owned steam plant, 
which has generated energy for street 
lighting and business and residential use, 
will be abandoned. The company is 
building an extension of its transmission 
lines to serve the new town. 

NEWSPAPER GooD WILL FOR THE CEN- 
TRAL STATION.—The new policy of broad- 
side advertising of the combined electric- 
al industry which has been inaugurated 
in California through the combined efforts 
of the publicity eo of the Pacific 
Coast Section, N. . A., and the Cali- 
fornia electrical co- Cee campaign 
has already resulted in a responsive in- 
terest on the part of the newspapers 
which is apparent in the news and edi- 
torial columns of the papers. An edi- 
torial which was printed in a recent is- 
sue of the Bakersfield Californian was 
reprinted in leaflet form by the San Joa- 
quin Light & Power Corporation and 
made available to its customers. 


DISTRIBUTION BUILT FOR FUTURE RANGE 
Loap.—R. B. Woolley of the Society for 
Electrical Development, P. L. Miles of 
the Edison Electric Appliance Company, 
Chicago, E. I. Williams of the Estate 
Stove Company, W. M. Arthur of the 
Northern Ohio Traction & Light Com- 
pany and K. Fitzpatrick and J. C. Mat- 
thieu of the Dayton Power & Light Com- 
pany were among those who addressed 
the meeting of the new-business co-opera- 
tions committee of the Ohio Electric 
Light Association at Toledo on Nov. 19. 
A considerable portion of the time was 
given up to the discussion of electric 
cooking and methods tof making profits 
on this service. Mr. Arthur stated that 
his company had plotted a map to show 
the locations of electric ranges and had 
found that 75 per cent of them are in 
the territory served with natural gas at 
35 cents per 1000 cu. ft. He said fur- 
ther that whenever the Northern Ohio 
Traction & Light Company rearranges 
ite distribution lines it installs a new cir- 
cu't large enough to take care of 50 per 
cet future saturation of electric ranges. 
luniciPAL LIGHT PLANTS TO DISCON- 
E.—New Vienna and Lynchburg, Ohio, 
ha-e decided to abandon the use of their 
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municipal electric light plants. The 
municipalities will buy service for street 
lighting and other purposes from the 
Dayton (Ohio) Power & Light Company, 
which will also supply service directly 
to the lighting customers of the municipal 
plant as soon as the necessary line exten- 
sions are completed. The Dayton com- 
pany purchased the property in one case, 
while in the other the municipality 
agreed to shut down its plant and gave 
the company a franchise. The munic- 
ipal plants will continue to operate while 
the company’s 14,000-volt lines are being 
extended from Wilmington, Ohio, about 
23 miles, in order to serve the communi- 
ties. K. Fitzpatrick, Jr., lighting sales 
agent for the company, reports that every 
effort is being made to give the old mu- 
nicipal-plant customers central-station 
service by Christmas. The task is made 
dificult, however, because three other 
line extensions aggregatitng about 15 
miles are being made simultaneously. 


DALLAS COMPANY CONTROLLED BY GEN- 
ERAL ELECTRIC COMPANY.—Mayor Wozen- 
craft of Dallas, Tex., has received a let- 
ter from Owen D. Young, vice-president 
General Electric Company, showing that 
that corporation is in virtual control of 
the Dallas Railway Company. The let- 
ter says, in part: “In 1917 the Dallas 
Electric Company controlled the street- 
railway properties in Dallas (other than 
the lines of the Northern Texas Com- 
pany) through ownership of the out- 
standing stocks and other securities is- 
sued by the three local companies. It 
was the wish of the city and the purpose 
of those who became interested in the 
new franchise that the holding company 
should be wholly eliminated from the 
situation, but an outstanding issue of un- 
matured bonds (due April 1, 1922), se- 
cured by deposit of all the securities (to- 
gether with the stocks and bonds of Dal- 
las Electric Light & Power Company, 
also then owned by Dallas Electric Com- 
pany), created a legal and practical busi- 
ness situation such that time was re- 
quired for accomplishing the desired re- 
sult. The actual liquidation and disso- 
lution of the Dallas Electric Company 
may be expected to occur within a rea- 
sonable time after the maturity of the 
bonds, namely, April 1, 1922, and in any 
event not later than the time for the pay- 
ment of the purchase money under the 
Stone & Webster agreement, namely Oct. 
8, 1925. The ownership of the Dallas 
Railway Company is the same as that of 
Dallas Electric Company, and its own- 
ers in reality are, chiefly, the United 
Electric Security Company of Boston and 
General Electric Company of New York. 
The security company is an investment 
and not an operating company. The 
General Electric Company itself, though 
not yet the actual holder or owner of any 
Dallas Electric Company stock, is a large 
and influential stockholder in said se- 
curities company and is under agreement 
with the latter to take over a large por- 
tion of the stock which the securities com- 
pany controls (partly by present owner- 
ship and partly by contract to purchase) 
in the Dallas Electric Company. The 
General Electric Company, therefore, is 
in virtual control of the Dallas Electric 
Company.” 








Associations 
and Societies 


A complete Directory of Electrical 
Associations is printed in the first 
issue of each month. 




















A. A. E., SEATTLE SecTION.—Charles H. 
Newhall is temporary president and Jesse 
A. Jackson temporary secretary-treasurer 
of this newly organized section of the 
American Association of Engineers. 


A. I. E. E., INDIANAPOLIS-LAFAYETTE 
SEcTION.—“‘Modern Problems of Auto- 
matic Telephone Exchanges” was the sub- 
ject of a talk by B. C. Groh, New York 
City, who addressed the Nov. 14 meeting 
of this section of the American Institute 
of Electrical Engineers. 


A. I. anD S.E. E., PHILADELPHIA SECTION. 
—“Electric Mill Drives” is to be the sub- 
ject of J. D. Wright, electrical engineer, 
power and mining division, General Elec- 
tric Company, Schenectady, N. Y., who 
will address this section of the Associa- 
tion of Iron and Steel Electrical Engineers 
at its Jan. 3 meeting. 


A. I. E. E., Boston Section.—Prof. 
Comfort A. Adams of Harvard Uni- 
versity, chairman of the electric welding 
committee, Emergency Fleet Corporation, 
United States Shipping Board, will be the 
speaker at the Jan. 6 meeting held by 
this section of the American Institute of 
Electrical Engineers, his subject being 
“Electric Welding.” 


DISCUSSION OF CENTRAL-STATION STEAM- 
HEATING ProBLEMS.—At the meeting of 
the Portland (Ore.) sections of the Amer- 
ican Institute of Electrical Engineers and 
the National Electric Light Association 
on Tuesday, Dec. 9, a discussion of “Cen- 
tral-Station Steam Heating Problems” 
was held. O. L. Le Fever and A. D. 
Leach of the Northwestern Electric Com- 
pany were the principal speakers. 


Navy OFFICER ADDRESSES ELECTRICAL 
LeacuE.—Commander Bryson Bruce, U. 
S. N., engineer officer in charge of in- 
stallation of electrical machinery on the 
battleship California, addressed the ‘San 
Francisco Electrical Development League 
at its luncheon in the Palace Hotel,'! Dec. 
8, on “The Electric Propulsion of Ships.” 
Aubrey Drury, associate editers ofthe 
Journal of Electricity, acted as ‘chairman. 


N. E. L. A, Boston Ebison, ‘Codieany 
SecTION—James G. Patterson, engineer 
of the New England Telephone. ee 
graph Company, Bostop, addressed this 
company section of the, Natianal tectric 
Light Association on aoe 17,., hig subject 
being “Milestones in Tele hone, History,” 
The following officers of; whe. petion ete 
elected for the cominga ygat;..,; Pasi 
J. C. Norcross; first,.vige-president, 


Redmond ; second, esqaresideati haste 
Buckley; secretary, Wis S. Hol lway,;, Areas 
urer, W. L. Frigbie;, executixe, comput 
tee, C. A. White, Wienk-»,Gould:/T., 6 
Penard and S. ,Qq Clough, (:,, lid? " 
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Davin Day has been transferred from 
manager of the Houston (Tex.) Electric 
Company by Stone & Webster to district 
manager of the company’s Midwest prop- 


erties, with headquarters at Keokuk, 
Iowa. 
E. L. MILLIKEN, formerly manager of 


the Houghton County Traction Company 
of Houghton, Mich., has become manager 
of the Houston (Texas) Electric Com- 
pany, succeeding David Daly, who has 
been transferred by Stone & Webster to 
Keokuk, Iowa. 


Pror. Dr. Y. Furuya of the electrical 
engineering department of the Kiushiu 
University, Japan, is visiting the United 
States on a tour of inspection, studying 
water-power developments throughout 
this country. He has recently spent some 
time on the Pacific Coast and is planning 
to visit Eastern points later. 


RIcHARD T. SULLIVAN, for the last five 
years general manager of the Mahoning 
& Shenango Railway & Light Company 
at Youngstown, Ohio, has been appointed 
manager of the Tacoma (Wash.) Rail- 
way & Power Company, the Puget Sound 
Electric Railway, the Pacific Traction 
Company and the Tacoma Division of 
the Puget Sound Traction Light & Power 
Company, succeeding Louis H. Dean, 
who resigned Sept. 1 to take up work in 
New York. Prior to joining the Youngs- 
town company, Mr. Sullivan for many 
years was general superintendent of rail- 
ways at Houston, Tex. 


Henry C. ATTWILL, nominated chair- 
man of the new Department of Public 
Utilities of Massachusetts which succeeds 
the Public Service and the Massachusetts 
Gas and Electric Light Commissions, is a 
member of the Massachusetts Public Serv- 
ice Commission and a former Attorney- 
General of the state. He was born at 
Lynn, Mass., in 1872, was educated at 
Boston University Law School, and since 
1893 has practiced law at Boston and 
Lynn. He has served several terms in the 
Massachusetts House and Senate, and 
from 1910 to 1915 was assistant district 
attorney of the eastern district of Massa- 
chusetts. About a year ago he was ap- 
pointed to the Public Service Commission. 


Joun West, who with George P. Carver 
and Alexander Macomber has recently 
formed the engineering firm of Carver, 
Macomber & West, Boston, Mass., was 
formerly associated with the Tenney in- 
terests as new-business manager. Mr. 
West is a native of Montgomery, Ala., 
and was educated at Phillips Exeter Aca- 
demy and Harvard University. After 
leaving college he spent about three years 
in the operation of the Edison Electric 
Light & Power Company, Montgomery. 
For a year he was with Henry L. Doherty 
& Company as power engineer of the Jop- 
lin (Mo.) central station. In 1910 he 
joined the Tenney organization at Boston 
as power engineer, and in 1912 he was 
made new-business manager of all the 
Tenney properties. He organized the 
Tenney Service Association and was ac- 
tive in rate analyses, contract work and 
street-lighting problems, besides the up- 
building of the sales work of the com- 
panies under this management. In 1918 
Mr. West was manager of the Hampton 
(Va.) Shipbuilding & Drydock Company. 
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Men 
of the Industry 


Changes in Personnel 
and Position— 
Biographical Notes 




















He is a member of the executive com- 
mittee of the New England Association 
of Central Station Power Engineers. 


F. E. Ricketts, the new chairman of 
the underground systems committee of 
the Technical and Hydro-Electric Sec- 
tion of the National Electric Light Asso- 
ciation, is superintendent of electric sta- 
tions with the Consolidated Gas, Elec- 
tric Light & Power Company of Balti- 





F. E. 


RICKETTS 


more, Md. Mr. Ricketts has been asso- 
ciated with the Baltimore utility for the 
last fourteen years, having first been a 
mechanic, then station operator, from 
which position he was advanced to chief 
operator and then to his present position. 
Mr. Ricketts’ other experience in the in- 
dustry has comprised a few months with 
the Newport News & Old Point Rail- 
way & Electric Company, a year and a 
half with the Los Angeles & Pacific Rail- 
way Company, six months with the Phil- 
adelphia Mining Company, Chloride, 
Ariz., and eighteen months with the Po- 
omac Electric Power Company, Wash- 
ington, D. C. 


Frep J. MILLER, who was elected presi- 
dent of the American Society of Mechan- 
ical Engineers in New York on Dec. 2, 


at one time was editor-in-chief of the 
American Machinist, now one of the 
group of McGraw-Hill technical jour- 


nals. At that time, however, the Amer- 
ican Machinist was published by the Hill 
Publishing Company, of which’ Mr. 
Miller was also vice-president. Mr. 
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Miller retired from the publishing busi- 
ness eleven years ago to become genera] 
manager of a group of typewriter fac- 
tories. This position he held unti! the 
United States entered the world ar, 
when he promptly offered his services to 
the government. A commission of major 
of ordnance was given him, and he was 
first stationed at the Rock Island Arsenal, 
where he organized and was in charge 
of the civilian service division. He was 
next attached to the office of the Director 
of Arsenals in Washington, being as- 
signed to duty at the Bethlehem Stee] 
Works, and later in the office of the Sec- 
retary of War. Mr. Miller is now a 
member of the technical advisory com- 
mittee of the War Claims Board at Wash- 
ington. He has been a member of the 
A. S. M. E. since 1890° and has always 
taken an active interest in its affairs. 





Obituary 


WILLIAM E. Rice, former president of 
the Washburn & Moen Manufacturing 
Company and the Worcester Wire Com- 
pany, later merged in the American Steel 
& Wire Company, died on Dec. 2, at the 
age of eighty-six years. 


E. B. GREENE, formerly general super- 
intendent of the Penn Central Light & 
Power Company, died at his home in 
Florida on Nov. 25 at the age of sixty 
years. Mr. Greene entered the electrical 
field in 1883 as general manager of the 
Edison Construction Company. In 1886 
he became superintendent of the Edison 
Electric Light Company, Altoona. He 
remained with this property, through cor- 
porate changes, until 1916, when he re- 
tired. 


FREDERIC P. STEARNS, one of the lead- 
ing authorities in America upon _hy- 
draulics and water supply, died at his 
home in Boston Dec. 1, at the age of 
sixty-eight. Mr. Stearns, while primarily 
a civil engineer, was retained in connec- 
tion with the Mississippi River Power 
Company’s dam at Keokuk, Iowa, and 
under his general oversight as consulting 
engineer of the Metropolitan Water 
Board of Boston were built the hydro- 
electric generating stations of Massachu- 
setts at the Clinton and Sudbury dams. 
He was a member of several scientific 
societies and had been honored by many 
educational institutions. 


FREDERICK A. CRAMPHORN, assistant 
manager of the Pettingell-Andrews Com- 
pany, Boston, died at his home in Wo- 
burn, Mass., Nov. 20 after a brief. ill- 
ness. He was born in England about 
sixty-four years ago and came to the 
United States wheh twenty-nine years of 
age. Mr. Cramphorn was a member of 
the Engineers’ Club of Boston and other 
organizations of local importance. He 
was exceptionally well informed upon 
business conditions and tendencies in the 
electrical jobbing field, and the ELec- 
TRICAL Wortp has often consulted him 
upon the broader aspects of trade prob- 
lems, always receiving his friendly co- 
operation. He is survived by his widow 
and a son and also by a brother, James 
Cramphorn, head of the stock-inventory 
department of the Pettingell-Andrews 
Company. 
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News of the Trade for the Manufacturer, Wholesaler and Jobber 
of Electrical Equipment and Supplies— 
Notes on Industrial Activities and Business Methods 





RENEWABLE FUSES NOW 
LISTED AS STANDARD 


Ratings of Fuses of Economy, Trico, Federal and 
Chicago Companies Approved by 
Underwriters 


The Underwriters’ Laboratories, Inc. as stated in our ‘“Sum- 
marized News” last week (page 1124), have now listed as 
standard a line of cartridge fuses, renewable type, as manu- 
factured in certain sizes by the Economy Fuse & Manufacturing 
Company, the Trico Fuse Manufacturing Company, the Federal 
Electric Company and the Chicago Fuse Manufacturing Com- 
pany, as follows: 





Economy, Trico, Federal, Chicago, 
-——_Amp.—_—_,7, ——_Amp.——_-~_ -- Amp.———_ Amp. 
250 600 250 600 250 600 250 
Volts Volts Volts Volts Volts Volts Volts 

: 3 3 3 3 3 
$ 4 4 4 4 4 4 
) 5 5 5 
t 6 ( ( 6 6 6 
~ 8 Ss 8 8 8 ~~ 
10 10 10 10 10 10 10 
12 12 12 12 12 12 12 
15 15 15 1 15 15 15 
20 20 20 20 20 20 20 
2 25 25 yA »5 25 5 
30 30 30 30 30 30 30 
35 35 36 35 35 35 35 
40 40 40 10 40 40 40 
4 45 46 qd 45 45 45 
50 50 50 50 50 50 50 
55 55 55 55 55 55 
60 60 60 60 60 60 60 
65 65 65 65 65 65 65 
70 7 70 70 70 70 70 
1 75 75 75 75 75 75 
a0 80 80 80 80 80 80 
85 85 85 85 85 85 85 
90 90 90 90 90 90 90 
9 95 95 95 95 95 95 
100 100 100 100 100 100 100 
110 110 110 110 110 rary 110 
120 120 120 120 120 ares 120 
12 125 125 125 125 ene 125 
150 150 150 150 150 150 
17 175 175 175 175 ese 175 
200 200 200 200 200 id 200 
2 225 225 225 225 dae 225 
250 250 250 250 250 250 
27 275 275 275 275 ose 275 
300 300 300 300 300 300 
4 325 325 825 325 325 
} 350 350 350 350 350 
37 375 375 375 375 37 
400 400 400 400 400 wae 400 
4 450 450 450 ote Th 450 
5 500 500 500 iis bee 500 
55 550 550 550 ae Sais 550 
600 600 600 600 ake oan 600 


of the renewable fuses above specified have been found 
by the Underwriters’ Laboratories, Inc., to conform to the speci- 
fications of the recently adopted standard for renewable cart- 
tridce inclosed fuses. Several lines of renewable fuses of other 
Manufacturers are at present before the Underwriters’ Labora- 
tories, Ine., and it is expected that further standard listings will 


be given in the near future if the fuses are found to conform 
to specifications. Already the “Atlas Four-in-One” fuse, made 
by the Multiple Electric Products Company, has been approved 
in sizes of 0 amp. to 200 amp. for 250-volt ratings and 0 amp. 
to 30 amp. for 600-volt ratings. 


THe WEEK 


IN TRADE 


























EAVY buying has characterized the electrical trade manu- 

facturing, distributing and retailing. Seasonable goods 

in particular have gone with an unprecedented rush, 
and jobbers’ shelves are virtually bare of heaters, tableware 
and other appliances which are used as gifts. 

Stocks in general are low. Besides the above articles, the 
market is still short of wiring materials in any quantities, al- 
though sufficient is available to care for the work in hand. 
There is a fair supply of tape, fuses, cut-outs, lamps and rub- 
ber-covered wire. Factory produetion of wire is such that 
premiums have been offered in the East on telephone wire. 
Heavier demands are being made for motors. 

Price increases have been reported on condulets, certain grades 
of tapes and webbings, sewing machines, white cedar poles, 
and in the West on fiber sheet and tube. Local prices are in a 
pretty firm condition. 

The Southern district shows increasing bank deposits and a 
high rate of sales in the more expensive lines of merchandise. 
Collections are in good shape there. 





NEW YORK 


Inability to deliver in any quantities for stocking purposes 
is holding jobbers from accepting large orders from dealers 
and contractors. In rare instances can a jobber fill an entire 
order for the general bread-and-butter run of supply mate- 
rials. Daily wants, however, are being supplied. 

Prices are stable among both manufacturers and jobbers. 
Condulets advanced about 20 per cent on Dec. 20, and certain 
tapes and webbings advanced earlier in that week in amounts 
averaging up to 26 points. Stocks in fair volume are reported 
in condulets, tape, fuses, code wire, lamps and cut-outs, but 
general shortages are found in tableware, wiring materials and 
certain types of heaters. Larger stocks of dry batteries could 
be used by manufacturers to advantage. Steel reflectors and 
unit lighting fixtures are rather short. From one source comes 
the report of a better demand for stage and deck cable in sizes 
around No. 4. Ship repair work is quite heavy. 

STEEL REFLECTORS.—R. L. M. type industrial reflectors 
are moving in increasing volume. Shortage is reported in 
jobbers’ stocks of 100-watt size. 

LIGHTING FIXTURES.—Unit lighting fixture stocks are 
moving well and shortages are occurring in jobbers’ stocks. 

DRY BATTERIES.—A heavy winter and Christmas demand 
has lengthened shipments to about three weeks. Stocks in gen- 
eral are short. 

LIGHTNING ARRESTERS.—Current sales show a surpris- 
ing volume for this season of the year. A reason for this is 
the great demand for distributing transformers. Shipments of 
small arresters can be cared for from stock, but larger types 
require up to sixteen weeks. 
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FANS.—It is expected that prices for 1920 will be from 12 
to 15 per cent higher than they were in 1919. Last season’s 
stocks in jobbers’ hands are pretty well exhausted. Certain 
jobbers have already ordered for 1920, while others state they 
will consider the matter seriously immediately after the Christ- 
mas rush. 

INSULATION.—Discounts on electrical tapes and webbings 
last week advanced on averages from 9 to 26 points, according 
to weight and quality. Certain fine quality webbings and tapes 
have been taken off the market by one manufacturer. 

FRICTION TAPE.—No advance in price has been reported 
in this territory. 

CONDULETS.—A price advance of about 20 per cent went 
into effect Dec. 20. New York stocks are in good shape. 


CONDUIT.—Stocks are sufficient for the moment, with 4-in. 
black selling for $73 to $80 per 1000 ft. 

FLEXIBLE ARMORED CONDUCTOR.—Jobbers’ supplies 
are still extremely short, but sufficient can be picked up for a 
particular job by judicious shopping. No. 14 is selling for $85 
to $90 in single strip for 1000 ft. 

TABLEWARE.—Jobbers’ stocks during the first part of 
Christmas week are virtually eliminated. What is left is 
generally odds and ends. 

WIRE.—Manufacturers of rubber-covered wire have not 
altered their bases recently, the majority remaining on 30 cents. 
Shipments are around thirty days. Jobbers’ prices are holding 
around $12 and $12.50 per 1000 ft. for No. 14. The trend of 
increasing business is shown in premiums being offered in cer- 
tain cases on telephone wire, showing mill production. 








CHICAGO 


The week before Christmas finds the volume of sales in the 
electrical. trade still holding up remarkably well. ‘The in- 
ventories of jobbers when taken at the end of the year will show 
a very spotty condition of stock. Inventories of retailers will 
show practically all lines depleted. In St. Louis and Milwaukee 
stocks which were intended for use in the first months of 1920 
are already being placed on the shelves. 

Among the central stations, activity in power-house construc- 
tion seems to be coming to the fore. In Colorado and Chicago 
central-station projects to. the extent of $3,000,000 have been 
announced. Industrial and residential building is continuing 
through the cold weather without interruption. 

Effects of the coal shortage still continue to make themselves 
felt. Manufacturers who sell to the central stations received very 
few inquiries during the coal strike because the central station 
people were too busy to initiate inquiries, but since the strike 
has been over these people are apparently making up for lost 
time, as inquiries are coming in at an increased rate. 

Prices generally have been steady during the week. 

ELECTRIC IRONS.—It is stated on good authority that elec- 
tric irons will increase to $7.50 after the first of the year. 

LIGHTING REFLECTORS.—The National X-Ray Reflector 
Company after Jan. 1 will sell its direct-lighting equipment 
through the jobbers only, except in the cities of New York 
and Chicago, where the company maintains its own large sales 
forces. Indirect units of the company will continue to be of- 
fered to the electrical trade at one price. The company con- 
siders this another step toward meeting the electrical jobbers 
more than half way. 

COPPER WIRE.—The copper market has been steady during 
the week, with bare wire around a 22-cent base. The majority 
of Chicago jobbers are on 28-cent base for rubber-covered and 
some are quoting 30 cents. Weatherproof is steady on a 28- 
cent base. 

CONDUIT.—Some sizes of conduit, notably 3% in., 4 in. 
and 5 in., are especially hard to get. The %-in. size in both 
black and galvanized is scarce. Other sizes are available. 

TRANSFORMERS.—Inquiries for transformers fell off to 
nothing during the coal strike, because central-station men were 
too busy doing police duty for coal conservation reasons to 
initiate inquiries. Since the coal strike has been settled this 
business has picked up remarkably. 

ELECTRIC HEATERS.—Air heaters of the coil and reflector 
type are difficult to buy in any quantity. 

FLOW METERS.—A particularly active market for flow 
meters is being developed in the Middle West, centering es- 
pecially in Pittsburgh and Chicago. 
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No let-up appears in the volume of trade, which many job- 
bers find exceeds all previous records. Fast-moving stock: are 
hard hit, with serious shortages in porcelain fittings. Prices 
are firm, with many forecasts of higher quotations to come, 
Collections are not so good as usual, taxation burdens being 
charged with slowing down payments. Retail trade is moving 
in enormous volume. Building and engineering contracts 
awarded in New England to Dec. 18 total $235,454,000, com- 
pared with $146,703,000 in 1918, and exceeding all totals for 
the corresponding period since 1900. Important additions to 
plants or new construction are scheduled by numerous organi- 
zations. 

MOTORS.—The demand is very heavy. Deliveries on 5-hp, 
single-phase motors are quoted around three months, stocks 
being practically exhausted. Motor orders up to 50 hp. are 
pouring in upon manufacturers at a rate that threatens to 
absorb the entire 1920 production within a very few weeks, 

WIRE.—Base prices are: Bare copper wire, 26 cents; weath- 
erproof, 28 cents; rubber-covered, 28 to 30 cents. No. 14 rub- 
ber-covered brings $11.50 per 1000 ft. in 5000-ft. lots. As a 
rule stocks of the smaller wire are low, a representative plant 
being about a month behind on orders. 

PORCELAIN FITTINGS.—‘Nail-it” knobs in standard pack- 
ages are selling for about $26 per 1000 when obtainable, and 
3-in. porcelain tubes for $7.70 per 1000. All porcelain stocks 
are below normal. 

FLEXIBLE ARMORED CONDUCTOR.—A slight improve- 
ment in supply is evident, with steady prices. Current quota- 
tion is $85 per 1000 ft. for No. 14 single-strip. The demand 
is very active, and here and there a jobber has a fairly good 
stock for the time being. 

DRY CELLS.—Prices are firm at $32.90 for No. 6 cells and 
$33.90 per 100 on the ignition type. It is doubtful if the present 
shortage will be made up for a few weeks, and there is some 
uncertainty about catching up even then. 

LAMPS.—Deliveries are now being made chiefly from pro- 
duction. Factory stocks have shrunk considerably since sum- 
mer, one establishment reporting a cut from 1,500,000 lamps to 
about 500,000. So far prices remain steady. Orders are being 
filled on the installment plan. 

APPLIANCES.—Jobbers’ stocks have been reduced to zero 
inventories in some lines. Buying is setting in for 1920, but 
deliveries are not very satisfactory. One large house reported 
Monday that its holiday trade had thus far exceeded that of a 
year ago by over 25 per cent. Washers and cleaners are com- 
ing in well but do not stay on the selling floor. 





ATLANTA 


Trade is very brisk, and jobbers and retailers report an in- 
sistent demand for all lines of electrical specialties, and a 
brisk movement on the more expensive lines of heating devices, 
such as ornamental percolators, teasets and so forth is being 
noticed particularly. Electric portables of all classes are mov- 
ing briskly, with the prospect that the supply on hand will be 
exhausted by the holiday demand. Jobbers report a general 
slackening in the demand for material other than holiday 
specialties, but this is purely temporary because of the recent 
express embargo, the curtailment of industries by the shortage of 
fuel and the desire of the trade to hold down its purchases 
during the period immediately preceding the annual inventory. 
Some complaint is being heard from jobbers on the new express 
rates as this new classification works a hardship on jobbers 
doing business in certain localities. Undoubtedly, the question 
of official protest on these rates by the Southern Jobbers’ Asso- 
ciation will be discussed at the January meeting. 

CONDUIT.—The situation existing for the past several 
weeks remains unchanged. Stocks show no improvement and 
prices are being quoted for date of shipment only. 

WIRE.—The demand for weatherproof in popular sizes con- 
tinues to exceed the supply. Stocks of rubber-covered have 
been somewhat depleted in the sizes from No. 4/0 to 75,000 
circ. mil., because industrial plants in the flooded districts have 
had to replace a great deal of their interior wiring. Ship- 
ments on varnished-cambric cable, weatherproof, underwriter 
and rubber-covered wire in large sizes are reported at from 
seven to ten weeks, while shipments of No. 4/0 and smaller 
sizes are somewhat better. A break in the prices is to be noted, 





on 2a bee eee 


an a ao om oe 220 Oe a bh oe a ee ea oa atom ae et em 


=> a atest 2 oe 4 a a oC 


a ee a 


ee tin wa ae 





22 


cks 


ve- 
ta- 
ind 
0d 


ind 
ent 
me 


in- 


“eS, 
ing 


oV- 


ral 
lay 
ent 

of 
ses 
ry. 
ess 
ers 
ion 


so- 


ral 
nd 





DecEMBER 27, 1919 


and jobbers are quoting to-day as follows: Rubber-covered, 
26 cents base; weatherproof, sizes No. 4/0 to 8, 26 cents base; 
No. 10, 27 cents base; No. 12, 28 cents base; No. 14, 29 cents 
bas¢ 

POLES.—The demand for white cedar poles remains steady 
in the face of a general increase in price of 25 per cent on 
Dec. 18. White cedar poles, 30 ft. 7 in. top, $6.90; 35-ft. poles, 
$9.30. Shipments are reported fair and stocks in this section 
are depleted. 

SEWING MACHINES.—Despite the report that sewing ma- 
chines are moving slowly and that stocks in this territory are 
in good condition, an increase in price of 10 to 15 per cent is 


_ being quoted. 


DISTRIBUTING TRANSFORMERS.—Jobbers report a con- 
tinued steady demand for this article, and while stocks are 
somewhat depleted, shipments continue good on the sizes up 
to 50 kva., but on all over 50 kva. best shipments quoted are 
twelve weeks. No shipments on sizes of 200 kva. and over are 
being promised, except upon factory advice. 

SCHEDULE MATERIAL.—The demand for all classes of 
schedule material continues strong. Twin plugs and separable 
attachment plugs are particularly active. Sufficient stocks are 
reported in this territory to supply the demand. 





SEATTLE 


Seattle retailers as a whole report that holiday sales volumes 
came up to expectations, in spite of the exeremely cold weather 
which gripped the Puget Sound territory for nearly a week and 
which slowed up trade to an alarming extent for several days 
of that time. However, a majority asserted that sales were 
not quite so heavy as last year, no doubt because of the clos- 
ing down of mills and logging camps and the gradual laying 
off of employees of steel shipyards. At present there is an 
oversupply of labor in this district, and considerable unrest 
is being manifested. Shortly after the first of the year Seattle’s 
big steel shipbuilding plants will have practically completed 
their programs. No new contracts are in sight. Authorization 
from Washington, D. C., for construction of two 10,600-ton 
ships at the Puget Sound Navy Yard will mean much for 
Seattle wholesale electrical dealers, who at present are deriv- 
ing considerable business of like nature from this source. Build- 
ing in Seattle apparently has really started. Last week con- 
tracts were awarded for $600,000 in a university building, a 
church and three business buildings. Lumber mills in Oregon 
and Washington are daily being forced to close down on 
account of car shortage. 

The Portland district reports both wholesale and retail elec- 
trical business good. Christmas shopping was well sustained 
and in heavy volume, the majority of sales being domestic 
appliances. Spokane territory states that jobbers’ business is 
excellent. With a serious shortage of merchandise, retail sales 
volumes are heavy and Christmas sales considerably heavier 
than originally anticipated. ‘Tacoma jobbers report holiday 
business on a par with last year’s sales volume. Tableware, 
particularly percolators, toasters and chafing dishes, was the 
best seller, although washing machine, flatirons, vacuum clean- 
ers and heaters moved exceptionally well. Stocks in certain of 
these lines have been reduced to a minimum. 





SAN FRANCISCO 


The winter rains have caused a temporary cessation of 
building. Labor conditions are assuming a more normal aspect, 
although the shipyard strike is holding out a lot of men and 
certain river boats plying between San Francisco and interior 
cities have been temporarily discontinued because of the steve- 
dore strike. Shipments from the East have been exceedingly 
slow, requiring five or six weeks. 

SEWING-MACHINE MOTORS.—A departure has _ been 
made on the basis of selling sewing-machine motors. The 
Hamilton Beach line has been increased 50 cents to cover 
Western delivery, making the list price $18.50. The new deal- 
ers’ price is $13.50 in small quantities. There has been a won- 
derfu| demand for these motors, most houses being sold out. 

HAIR DRYERS.—An increased number of calls have recent- 
ly been received for hair dryers, with practically no stock to 
take «are of the demand. The calls are well scattered and are 
tracesble to no single source of demand. 
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DRINK MIXERS.—Difficulties of delivery considerably 
hampered the electrical jobbers during the greater part of the 
year. Sales of drink mixers have not been up to expectations 
considering the increase in the number of soda fountains, and the 
business possibly has been going to some other source of supply. 

WIRING DEVICES:—The demand has slackened off some- 
what during the winter, although local agents are far behind 
in their shipments. Fuse prices have slightly changed, they 
selling in package lots in small capacities, 250-volt size, for 
about 32% cents each. The demand for refillable fuses has 
dropped off considerably. It is predicted that the big increase 
in the number of factories on the Pacific Coast, which is ap- 
preciable now, will require many fuses during 1920 for com- 
plete initial installations. 

FIBER.—Fiber sheet and rod has taken a good jump, full 
sheets now selling in the one-sixty-fourth size for 80 cents per 
pound and in the one-eighth size for 70 cents per pound as 
compared with former prices of 70 cents and 61 cents per 
pound. Deliveries and demand are fair. 

POLE-LINE HARDWARE.—The demand is not very large, 
but orders are being placed in expectation of a big 1920 de- 
mand. 


METAL MARKET SITUATION 


Copper Market Strong at 18.50 to 18.75 Cents—Lead 
Advances 15 Points, Sheet Zinc % Cent 


Throughout the past week copper has held rather strong at 
18.50 cents a pound with some agencies selling at the end of 
the week at 18.6214 and 18.75 cents. Domestic buying has been 
in quite large quantities. Most of the sales, it seems, are for 
January and February delivery as* spot consumption is well 
cared for. There is even a tendency to buy for second quarter, 
but the producers are not showing a very favorable attitude 
toward this feature at present prices. 

Buying for foreign markets is also in good volume at a rate 
of 19 to 1914 cents a pound. France and England, even with 
their large surplus, have bought well in copper wire and bar. 

Lead quotations have again been advanced, this time 15 
points to 7.15 cents per pound in New York. This is the third 
advance this month and the twelfth successive advance since 
the middle of last May. In the outside market, with demand 
still much in excess of supply, 7.25 cents is being bid and 7.35 
cents asked. Rising prices are expected to more nearly equalize 
the demand with supply, and it is probable that the balance is 
about reached. Scrap lead is up % cent. 

The market in zinc is virtually unchanged. Sterling exchange 
fluctuations have made it almost impossible to do any foreign 
business this past week. Sheet zinc, however, is “% cent higher 
at 11.50 cents a pound. This step brings the domestic price 
up to the foreign price. 

Tin is slightly higher at 54.25 cents for spot Straits. The 
next few months are sufficiently well taken care of with present 
supplies. 








NEW YORK METAL MARKET PRICES 


-——Dec. 15—, -——Dec. 20-—, 


Copper: e Seg £ a, 
London, standard spot........... 102 17 6 104 0 Oo 
Cents per Lb. Cents per Lb. 
Pee CRM hi'0:6.4. 0's:0, gakaeiar eee mao 19.00 19.12% 
RPI OID as: a- 0: 0:0 's Grate oreipcare anh Share 18.50 18.62% 
CO Wa dW eds 44 ck sewed wind hee 18.25 18.37% 
I bak di n5. 6's ao tamd wedladeus 21.50 to 22.00 21.50 to 22.00 
EMT CRN DONIB ac ic ccccccieassne 7.00 7.15 
ne. ee ere eee 2 ae 9.62% 9.75 
BE ee ce ee ee 41.00 to 42.00 41.00 
Sheet zinc, f.o0.b. smelter.......... 11.00 11.50 
A ee ee Pee 8.55 to 8.60 8.60 
Eu eewGhs ea eeedieeh «4 seen aes Paar 53.75 54.25 
Aluminum, 98 to 99 per cent.......32.00 to 33.00 32.00 to 33.06 


OLD METALS 
Cents per Lb. Cents per Lb 


Heavy copper and wire.............17.00to017.50 17.00 to 17.50 
OO. NS Vise atk vc octiieve sd ban ewe 9.50 to 10.00 9.50 to 10.00 
Ms, TGs iv ehin cc ecee saweus ddan 7.75 to 8.25 7.75 to 8.25 
EMG, TROP apc kc ck secs eweiles -.. 5.75 to 6.00 5.875 to 6.125 
Sy ER WAR ia a be 05-0 \u'f dstana Varn s oe 5.00 to 5.25 5.00 to 5.2 
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NEW APPARATUS & APPLIANCES 





A Record of Latest Developments and Improvements 
in Manufacturers’ Products Used in 


the Electrical Field 





Electrically Operated Letter 
Opener 

An electrically operated letter opener 

known as the “Ries O.K.,” model E, has 


been developed by the O. K. Manufactur- 
ing Company of Syracuse, N. Y. A 





MOTOR AND CUTTING CYLINDER CONNECTED 
BY DIRECT WORM GEAR 


Hoitzer-Cabot electric motor is connected 
to the cutting cylinder of the machine by 
a direct worm gear so that the shearing 
edges are presented at the cuttitng edge 
of the shear-plate about 600 times a 
minute. ‘ 

The dimensions of the new letter 
opener are 11 in. (27.9 cm.) by 21 in. 
(53 cm.) and the weight is 25 lb. (11 
kg.). Motors for either alternating cur- 
rent or direct current of different volt- 
age, phase and cycle can be obtained with 
the machine, which is equipped with a 
switch and 6 ft. (1.8 m.) of insulated 
copper-feed wire together with a con- 
necting plug. 





Motor-Driven Valve Grinder 


An electrically driven automobile- 
valve grinder has been put on the market 
by D. F. Dunham, 830 West Thirty- 
seventh Street, Los Angeles, Cal., for the 
use of garages and automobile owners. 
It is equipped with a 1/12-hp. high- 
speed Westinghouse motor of standard 
construction, mounted upon a rigid base, 
and may be connected to any lamp socket 
through a drop cord and plug. A snap 
switch controls the motor. 

While the new machine was designed 
primarily for valve facing, with an extra 
hub and wheel, it can be used for grind- 
ing small tools such as drills and chisels. 





Narrow Safety Push-Button 
Panel 


A safety lighting panel of small capac- 
ity for apartment houses, residences, etc., 
has been developed by the Westinghouse 
Electric & Manufacturing Company of 
East Pittsburgh, Pa., and is known as its 
type “C” safety panel. 

These panels are made up of push- 
buttons and plug fuses, and all parts ac- 
cessible are electrically dead, so that the 
operator is in no danger of getting a 
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shock in turning the lights on or off. 
Each pair of buttons with its fuses con- 
stitutes a unit, and should a switch be- 
come damaged, all that is necessary, it 
is stated, is to remove the switch-cover 
section and unscrew the defective part, 
without disconnecting any wires, expos- 
ing other switches or removing the panel 
from the box. ‘This panel is said to be 
very narrow and can be furnished with 
a safety-type main switch if desired. 

The new panels are made for two- 
wire or three-wire systems and for from 
two to thirty-two branch circuits. The 
capacity of the main ranges from 30 amp. 
to 200 amp., 125 volts, and the capacity 
of each branch circuit is 10 amp. 





Panelboard Direct-Current 
Elevator Controller 

All pilot contacts and dash-pots have 

been eliminated in the type V direct-cur- 


rent master controller for elevator mo- 
turs which has been brought out by the 





FUSES INSTEAD OF CIRCUIT BREAKERS PRO- 
TECT MOTORS 


Warner Elevator Manufacturing Com- 
pany of Cincinnati, Ohio. 

The main line contacts of the new 
panelboard controller are of the butt 
type, copper to copper, and are designed 
for long life under heavy traffic. 

All contacts are operated by individual 
magnets, thus eliminating the necessity 
for insulating the contacts. Accurate 
floor stops are said to be easily made 
through the operation of this controller 
with the use of but four wires from the 
car switch to the controller. Fuses are 
provided to protect the motor against 
overload. A potential switch is furnished 
to open the main line in case of excess 
speed, over-travel or low voltage. 


Folding Electric Table 
Stove 


A portable electric stove for toasting, 
frying, boiling and grilling that folds up 
to occupy a box 2% in. (6.2 cm.) high by 
6 in. (15 cm.) square has been developed 
by the Calorex Corporation, 12 West 
Twenty-second Street, New York City, 
The new stove’s essential parts are a re- 
movable heating element, a base with 
folding sides and end, a grilling, boiling 
or frying pan, and the necessary cable 
and connections. 

No switch is required on the cable cir- 
cuit, as the heating element slides in and 
out of the stove’s frame and in so doing 
its terminals make or break contact with 
the plug receptacles. Owing to this slid- 
ing feature the heating element may be 
reversed for grilling purposes with the 
pan placed underneath on top of the 
base. The insulating plate of the heating 
element carrying the resistance wires and 
terminal plugs may be removed from its 
incasement, should it become burned out 
or damaged, and another inserted. 

To fold up the stove the heating ele- 
ment is slid out of the frame and its han- 
dles are folded along the sides of the 
element case. The grilling pan fits over 
the top of the heating-element case while 
the sides and end of the base fold down. 
The heating element and the pan are 
then fitted under the hollow base while 
the cable and connections are adjusted on 
top. 

The stove is constructed of stamped 
steel, nickel-plated. The base has non- 





TOP, ASSEMBLED BUT HEATING ELEMENT NOT 
CONNECTED; BOTTOM, READY FOR BOXING 


heat-conducting supports. Attached to 
the plug receptacle is 6 ft. of cable and 
an attachment plug. The stove is oper- 
ated on alternating current or direct cur- 
rent of 110 to 120 volts. 
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Rapid Heating Cup for 
Liquids 

lo heat a pint of water or other li- 
quid in two minutes the Calorex Cor- 
poration of 12 West Twenty-second 
Street, New York City, has placed on the 
market an electrically heated cup for use 
in homes, restaurants, hospitals and other 
places. Aside from the feature of rapid 
heating, the maker points out that the cup 
has a watertight construction so that it 
can be immersed in water for cleaning 
without risk of damage to the heating 
element. 

The cup is of copper, plated with either 
nickel or silver, with a white-enameled 
or polished black handle, and is 3% in. 
high and 4% in. in diameter. Suspended 
in the cup with ample clearance from its 
sides, as indicated by the dotted lines in 
the accompanying picture, is a circular 
metal-incased electric heating unit 1 in. 
high and 3/32 in. thick. The terminals 
of the element pass out of the cup, and 
opposite the handle, to terminal plugs 
fitted in water-tight insulation. 








PLUGS ON CUP CONNECT WITH 
RECEPTACLE ON BASE 


PLUG 


With the new heating cup, which oper- 
ates on 110 volts or 120 volts, alternating 
current or direct current, are supplied 6 
ft. of cable and an attachment plug. 





Marine Lighting Generators 


A line of marine lighting outfits rang- 
ing in size from 2 kw. to 50 kw. and 
consisting of a steam engine coupled to 
an electric generator has been placed on 
the market by the Westinghouse Electric 
& Manufacturing Company of East Pitts- 
burgh, Pa. 

The steam engine used in these sets is 

manufactured by the Clarage Fan Com- 
pany. The generator, while in general 
of standard Westinghouse construction, 
is built specially for marine service. Its 
bearings are designed for perfect lu- 
brication regardless of the tossing of the 
vessel, The windings are specially insu- 
lated to protect them from salt and damp- 
ness, and the metal parts subject to cor- 
rosion are of non-corroding alloys. A 
special feature of these generators pointed 
out by the maker is their freedom from 
sparking even under heavy overloads. 
‘hey are supplied for either 125 volts or 
250 volts, direct current, and for either 
two-wire or three-wire systems. 
_ The 15-kw. size of these marine light- 
Ing generators is 6 ft. (1.8 m.) long, 
3 fr. (0.9 m.) wide and 5 ft. (1.5 m.) 
high, and the device weighs about 3300 
lb. (1496 kg.) 
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Volt-Ammeter Set 


A volt-ammeter set embodying voltage 
ranges of 0 to 1.5, 0 to 15, and 0 to 150, 
and an ampere capacity of 0.05, 0.5 and 





TEMPERATURE COEFFICIENT IS SMALL 


5, has been announced by the Pyrolec- 
tric Instrument Company, 636 East State 
Street, Trenton, N. J. 

The instruments made by this company, 
it is claimed, are accurate to within one- 
fifth of 1 per cent of full-scale reading at 
every point on each range. The temper- 
ature coefficient is small, being one-twen- 
ty-fifth of 1 per cent per degree Centi- 
grade. 





Compact, Direct-Connected 
Light and Power Plant 


An unusually compact farm lighting 
and power plant, in which the engine and 
generator are directly connected and, to- 
gether with the switchboard, are mounted 
on a single base, which is a fuel tank, 
has been brought out by the Drury En- 
gineering Company of Evansville, Ind., 
and the company lists it under the name 
“Drualite.” 

The plant, which has the low speed of 
700 r.p.m., is rated to deliver 1200 watts. 





SWITCHBOARD MOUNTED DIRECTLY ON PLANT 


It is designed to be free from voltage 
changes and from the consequent flicker- 
ing lights. 

The plant has a pulley which is said to 
deliver 314 hp. to a belt installed for the 
purpose of driving pumps and other ma- 
chinery. 
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Recent Appliances 


Rail-Cutting Machine 


The Racine Tool & Machine Company 
of Racine, Wis., has developed a motor- 
driven machine for sawing rails. 





Piston Regrooving Tool 


The Splitdorf Electrical Company of 
Newark, N. J., is manufacturing the Mun- 
ger tool for regrooving the pistons of 


engines. 


Motor-Driven Saw Bench 
A direct-motor-driven saw bench with 
a tilting arbor has been brought out by 
Baxter D. Whitney & Son, Inc., Winchen- 
don, Mass. 


Boudoir Lamp 


The Riviere Brass & Bronze Company, 
241 West Twenty-third Street, New York 
City, has brought out a portable electric 
boudoir lamp. 


Motor-Driven Ironing Machine 


A motor-driven, foot-pedal-controlled 
ironing machine has been brought out by 
the Keystone Ironing Machine Company 
of Pittsburgh, Pa. 


Tiering Electric Truck 


An electric truck for combined trans- 
portation and lifting has been developed 
by the Elwell-Parker Electric Company 
of Cleveland, Ohio. 


Instantaneous Water Heater 


The Bridgeport Machine & Tool Manu- 
facturing Company of Bridgeport, Conn., 
is now making the “Everhot” instantane- 
ous electric water heater. 


Pole Pulling and Straightening 
Jack 


The No. 328 “Simplex” pole-pulling and 
straightening jack has been placed on the 
market by the Templeton, Kenly Com- 
pany, Ltd. 


White-Glass Nitrogen Lamp 


The Nitrogen Electric Company of 46 
Spring Street, Newark, N. J., has de- 
veloped its “Opal Snowite” nitrogen lamp, 
which is made in 50-watt and 25-watt 
sizes. 


Home-Size Dishwasher 


An electrically driven household-type 
dish-washing machine, known as_ the 
“Mermaid,” has been developed by the 
Wolcott Manufacturing Company of 
Hartford, Conn. 


Brass Fixture Connector 


For making small electrical connections 
without the use of solder the H. B. Sher- 
man Manufacturing Company of Battle 
Creek, Mich., is now manufacturing a 
brass-fixture connector. 


“Daylight” Attachment for Desk 
Lamps 

A. G. McFaddin & Company, 36 War- 

ren Street, New York City, have placed 

on the market a “Daylight” glass screen 

for attachment to the shades of their 
“Emeralite”’ desk lamps. 
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Manufacturers’ Activities 














YEOMANS BROTHERS COMPANY, 
Chicago, manufacturer of electric pump- 
ing machinery, has announced the re- 
moval of its general offices and factory 
to its new building at 1433 Dayton Street, 
where improved facilities of manufacture 
and supply are available. 


MAJOR WALTER E. KRUESI has re- 
turned from service and is in charge of 
the import department of Frazar & Com- 
pany, New York City. Lieut. Frank E. 
Kruesi, formerly of the Middle West Util- 
ities Company, Chicago, is in charge of 
the Pacific Coast: branch of Frazar & 
Company, with offices in Seattle, Wash. 


RAW ASBESTOS SUPPLY SHORT.— 
According to ‘‘Asbestos,’’ the monthly 
market journal of the asbestos and mag- 
nesia industries, raw asbestos, without 
which production would be impossible, is 
insufficient to meet current needs, and 
owing to the nature of the deposit it is 
very unlikely that there will be a surplus 
for a long time to come. 


THE ALLIS-CHALMERS MANUFAC- 
TURING COMPANY reports sales of $7,- 
557,683 in the quarter ended Sept. 30, 
1919, compared with $6,212,290 in the cor- 
responding quarter of the year before. 
Net profits were $916,309, against $1,170,- 
296 in three months ended Sept. 30, 1918. 
Unfilled orders on hand on Sept. 30, 1919, 
amounted to $14,542,704, compared with 
$32,882,835 at the same time in the pre- 
ceding year. 

WITHERBEE IGNITER COMPANY 
EXPANDS.—The Witherbee Igniter Com- 
pany, Springfield, Mass., has leased the 
plant of the Springfield Chemical Company 
on Liberty Street and has begun the man- 
ufacture of storage batteries at the new 
site. A service station has also been es- 
tablished at 1199 Liberty Street, with 
facilities for the charging and repair of 
batteries and other equipment. The main 
building of the company at 132 Liberty 
Street will be devoted to the manufacture 
of magnetos for stationary engine ignition. 
The factory personnel is being enlarged 
by 25 per cent. 


NEW ENGINEERING FIRM ORGAN- 
IZED AT BOSTON.—tThe firm of Carver, 
Macomber & West has been organized 
with offices at 261 Franklin Street, Boston, 
Mass., to conduct a general consulting 
engineering business, including designs, 
supervision of construction and appraisals. 
George P. Carver, Alexander Macomber 
and John West are the partners in the 
new establishment. Mr. Carver for the 
past twelve years has conducted a gen- 
eral engineering practice in Boston, spe- 
cializing in coal-handling and fuel prob 
lems, while Mr. Macomber and Mr. West 
have been associated with Chas. H. Ten- 
ney & Company, the former as electrical 
engineer and later assistant engineering 
manager, and the latter as new-business 
manager of all the Tenney properties. 


MALLORY INDUSTRIES, INC.,  re- 
cently formed to consolidate a number of 
interests controlled by Philip R. Mallory, 
Port Chester, N. Y., has purchased the 
entire capital stock of the Crystal Wash- 
ing Machine Company of Detroit, Mich. 
The output of the Detroit plant has been 
more than doubled, and provision has 
been made for manufacturing Crystal 
washing machines in the Port Chester 
works of the company, giving a combined 
output of 60,000 machines during 1920. In 
addition, Mallory Industries, Inc., has just 
completed arrangements for the manufac- 
ture of 60,000 additional Crystal machines 
in another affiliated plant, making a total 
1920 output of 120,000 machines. F. C. 
Sebulske, to whose energy and ability is 
due the development of the Crystal ma- 
chine, remains with the company as its 
secretary. The officials of Mallory Indus- 
tries, Inc., are: R. P. Mallory, president; 


F. K. Leatherbee, vice-president and treas- 
urer; F. E. Seeley, vice-president in charge 
of production, and C. A. Magee, vice-presi- 
dent in charge of sales. Mr. Magee was 
formerly general commercial manager of 
the Consolidated Gas & Electric Company 
of Baltimore, Md. 


THE DAYTON FAN & MOTOR COM- 
PANY, Dayton, Ohio, announces the ap- 
ment of Warner Jones as sales manager, 
effective Oct. 1. In Mr. Jones’ twenty 
years of experience in the electrical busi- 
ness he has come in contact with many 
supply jobbers in all parts of the country. 
Part of this experience was in connection 
with managing the electrical department 
of the H. W. Johns Manufacturing Com- 
pany, as special sales representative of 


WARNER JONES 


the Nungesser Carbon & Battery Com- 
pany and special representative of the 
National Carbon Company, which latter 
association he recently severed. 








Supply Jobbers’ Notes 











THE LEWIS ELECTRICAL SUPPLY 
COMPANY, Boston, has executed an 
agreement with the Westinghouse Electric 
& Manufacturing Company to handle the 
resale products of the latter in the New 
England territory. 


THE EASTERN ELECTRIC SUPPLY 
COMPANY has been organized with of- 
fices at 45 Market Street, Portland, Me. 
ED. Tribou, formerly of Augusta, Me., 
is president; G. D. Montgomery, vice- 
president and general manager, and H. 
W. Holmes, Portland, is treasurer. The 
company will carry on an electrical supply 
jobbing business without catering to the 
retail trade. 


VAN B. MARKER and F. R. EISEMAN 
announce the incorporation with $100,000 
capital of the Revere Electric Company, 
to be located at 439 Plymouth Court, Chi- 
cago. This company will start operation 
on Jan. 1, 1920, as jobber of high-class 
standard lines of electrical merchandise. 
It will occupy a four-story building hav- 
ing 12,500 sq. ft. of floor space. Mr. 
Marker has been in charge of the Chicago 
office of the Adams-Bagnall Electric Com- 
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pany, having been with this comp: 
ten years. Mr. Eiseman has been with 
the Electric Appliance Company of Chi. 
cago for about fifteen years and has heen 
city sales manager for the last five years, 
He was formefly with the Central Electric 
Company, Chicago. Associated with ‘hese 
two will be R. A. Tellisch, who has heen 
Mr. Eiseman’s assistant sales mana at 
the Electric Appliance Company. 


y for 








Foreiga Trade Notes 














oonan 


FINLAND NEEDS ELECTRICAL 
GOODS.—One of the important needs of 
the Gamlakarleby district in Finland is 
electrical goods of all kinds. Germany 
formerly supplied this trade. 


REMOVAL OF BRITISH EMBARGO 
ON WIRELESS APPARATUS.—A cable. 
gram from Consul General Hollis, Lon- 
don, dated Sept. 11, announces that 
the British export embargo on wireless 
telephone and telegraph apparatus and 
instruments has been removed. 


BELGIAN PURCHASING AGENCY.— 
Co-operative purchasing bureaus have been 
established in Belgium under the auspices 
of the Belgian Ministry of Reconstruction. 
Manufacturers should address the Société 
Coopérative, Fédération des Centrales 4d’ 
Electricité de Belgique, 158 Rue Royale, 
Brussels, for the supply of iron, steel or 
metal-working equipment for power plants. 


RESTRICTIONS ON ELECTRICITY IN 
FRANCE SOON TO BE CANCELED.— 
The decree of Nov. 21, 1916, limiting the 
use of electricity other than for factories 
working for war purposes will be canceled 
on the day officially designated as mark- 
ink the cessation of hostilities. This 
measure will not apply to the following 
French departments: Nord, Somme, Pas- 
de-Calais, Oise, Aisne, Marne, Ardennes, 
Meuse, Meurthe-et-Moselle, Vosges. In 
these departments electric power will con- 
tinue to be distributed under the super- 
vision of a departmental commission. 


ELECTRIC LAMP MONOPOLY IN 
ITALY.— The ‘Gazzetta Ufficiale’ for 
Sept. 6 publishes the full text of the 
decree establishing a monopoly of electric 
lamps. Twenty-five per cent of the com- 
mercial value of all electric lamps must 
be paid to the State. Small factories pro- 
ducing less than 10,000 lamps per year 
may pay the tax in the form of an annual 
subscription. Lamps of foreign origin 
will incur the taxation when cleared at 
the customs. New factories require a 
license. The lamp factories will be in- 
spected by customs and excise officials. 


LACK OF RAW MATERIALS IN 
ENGLISH MARKETS.—English ’ manufac- 
turers are far behind on raw materials. 
According to advices from the other side, 
this does not apply merely to individual 
manufacturers but to manufacturers as a 
whole. Instances have shown that some 
of these manufacturers have failed in 
their attempt, through their agents in 
America, to get more raw materials over 
to England. They are anxious to rebuild 
and even extend pre-war reputation and 
trade in all markets, but owing to the 
difficulty of getting supplies their produc- 
tion has been badly curtailed. One result 
of this lack of raw materials has been the 
curtailing of advertising to the lowest 
possible limit. 


DUTCH ELECTRICAL IMPORT DU- 
TIES.—The Netherlands Ministry of Fi- 
nance has passed the following resolution 
regarding import duties on electrical 
goods: All switches, controllers, starting 
switches, regulating resistances and other 
resistances, insulators and transformers, 
if it is shown to the satisfaction of the 
examining customs officers, if desired by 
means .of the production of drawings, 
orders and other documents at the time 0 
the customs examination, that they are to 
be regarded as parts or appurtenances of 
factory machinery or of the plant of elec: 
tric central power works, are admitted 
free. Cable boxes, transformer tank: and 
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similar plant distributed over the net- 
work of cables for the distribution or 
transformation of electrical energy are 
garded as forming a whole with the 
central power works. 


THE BRITISH THOMSON-HOUSTON 
COMPANY, LTD., HAS HEAVY SALES. 
—Following its directors’ report for the 
year 1918, H. C. Levis, chairman of the 
poard, stated that the company was com- 
pleting the largest turbo-generator ever 
puilt in England (30,000 kw.) and two of 
the largest electric equipments for steel 
rolling mills ever built anywhere. The 
company’s orders for the first half of 1919 
were larger than for any similar period in 
the history of the company. He hesitated 
to say anything about the general situ- 
ation, particularly in view of the evidences 
of unrest which were apparent inso many 
directions, but looking to the past history 
of the country he could not help feeling 
that it would be a passing phase which 
would be settled by readjustments along 
reasonable lines. “One thing must be 
fully recognized,’”’ said Mr. Levis, ‘‘and the 
sooner it is learned the better, and that is 
that England must produce a larger out- 
put at reasonable costs, or the country will 
not be able to sell in foreign markets.’’ 


Ss. A. REDDING, formerly general super- 
intendent of the electrical department of 
the Georgia Railway & Power Company, 
has gone to Rio de Janeiro, Brazil, as 
representative for the Ohio Brass Com- 
pany, Delta-Star Electric Company, Crouse- 
Hinds Company, Cheatham Electric Switch- 
ing Device Company, Nachod Signal Com- 
pany, G. & W. Electric Specialty Company 
and the Columbia Machine Works & Malle- 
able Iron Company. Mr. Redding had 
been in Brazil from 1898 to 1903, after 
which time he was associated with the 
Georgia Railway & Power Company and 
its predecessor, the Georgia Railway & 
Electric Company, continuously until Feb. 
15, 1919, as assistant electrical engineer, 
electrical engineer and general superin- 
tendent of the electrical department. He 
resigned on this latter date in order to 
take up commercial and industrial work 
in South America. While with the Georgia 
Railway & Power Company he had gen- 
eral supervision over the steam and water- 
power production, transmission lines and 
all maintenance in the electrical depart- 
ments, as well as all engineering and 
construction. 


THE DALYTE ELECTRIC, LIMITED, 
Guelph, Ontario, Can., announces that it 
has received its Dominion charter, with 
authorized capital of $1,000,000. This is 
an amalgamation of the Flexible Conduit 
Company, Ltd., formed during 1911, the 
output of which is at present ten times 
the original output; the Munder Tungsten 
lamp Company, Ltd., founded in 1914 to 
manufacture tungsten lamps, which also 
has greatly increased its production in the 
last five years, and the Dalyte Leanne Com- 
pany, Ltd., formed in 1917 to manufacture 
nitrogen-gas-filled lamps. These three 
companies were located in the same fac- 
tory building under the management of 
J. S. Wheeler, with one office staff and 
owned by one group of stockholders. The 
new company owns the factory building 
and real estate in connection therewith 
and is now installing equipment to double 
again the production in all departments. 
Sales offices have been opened in all the 
Principal cities in Canada. The new com- 
pany is under the same managements as 
the old companies, and the officers and 
directors were elected from the _ three 
groups of officers and directors of the old 
companies. 





Foreign Trade Opportunities 


Fo wing are listed opportunities to en- 


ter foreign markets. Where the item is 
numbered, further information can be ob- 
tained from the Bureau of Foreign and 
Don ic Commerce, Washington, by 
mentioning the number. 

The purchase is desired by a manufac- 


turing company in Belgium (No. 30,966) 
of mo‘ors, three-phase, 40 cycles, 220 volts, 
controllers, starters, resistors, distribution 
tables, transmission equipment and rail- 


Toad equipment, narrow-gage (60 cm.). 
Quotations should be given c.i.f. Antwerp. 
Correspondence may be in English. 


ELECTRICAL WORLD 








A firm in Denmark (No. 31,028) desires 
to secure general agencies for the sale in 
Scandinavia and in Germany of electrical 
articles. 

An engineer in Italy (No. 30,932) desires 
to secure an agency for the sale of elec- 
trical goods. Correspondence may be in 
English. 

An indent agent of wide experience and 
connections in Australia (No. 31,050) de- 
sires American agencies in engineering 
lines, including generators. 

A firm in Norway (No. 31,045) desires 
to secure an agency and purchase electri- 
cal supplies. Quotations should be given 
c.i.f. Norwegian port. Payment through 
banks. 

A firm in Norway (No. 30,992) desires 
to secure an agency for the sale of electric 
fixtures, elevators and hoisting machinery. 
Quotations should be given c.i.f. Nor- 
wegian port. ‘Terms, preferably ninety 
days. 

An agency is desired by a man in Italy 
(No. 31,023) for the sale of electrical 
materials of all kinds, especially those 
for illuminating purposes and electrical 
locomotives. In all cases where possible 
Samples and catalogs are desired. Quota- 
tions should be given c.i.f. Italian port. 
Payment, cash against documents. Cor- 
respondence should be in Italian. 


A commercial agent in France (No. 
31,386) desires to secure an agency on a 
commission basis for the sale of electrical 
apparatus, such as_ wire, insulators, 
Switches, lamps, reflectors, meters, bells 
and electrical fans. Quotations should be 
given c.i.f. French port. Payment, cash 
against documents, and at three months. 








Trade Publications 




















REFLECTORS.—Harvey Hubbell, Inc., 
Bridgeport, Conn., has issued circular No. 
184 on reflectors for industrial lighting. 


FLOOD LAMP.—The Brenkert Light 
Projection Company of Detroit, Mich., tells 
about its “Crescent B’’ spot-flood lamp in 
an illustrated folder. 


GRAPHIC METERS.—‘“Graphic Meters 
for General Testing”’ is the title of a book- 
let which the Esterline Company of Indi- 
anapolis, Ind., has issued. 


ELECTRIC FURNACES.—Bulletin No. 
70-B has been published by the Electric 
Furnace Company of Alliance, Ohio, and 
covers electric furnaces in brass mills. 


FLUID METERS.—Fluid meters and 
low-pressure gas and air are the subjects 
of bulletin No. 30 recently published by 
the Bailey Meter Company of Cleveland. 


WATER PUMPING.—The Ingersoll- 
Rand Company, 11 Broadway, New York 
City, is circulating a mailing folder de- 
scriptive of its air-lift method for pumping 
well water. 


HOUSEHOLD APPLIANCES.—A folder 
has been prepared by the Western Electric 
Company of New York City to describe 
and illustrate a number of its household 
electrical appliances. 


FARM-LIGHTING PLANTS. — The A-C 
Electrical Manufacturing Company of 
Dayton, Ohio, has issued a booklet cover- 
ing ‘‘Dayton’’ country home-lighting sys- 
tems, dynamos, batteries, etc. 


WATER-SUPPLY SYSTEMS. — The 
Vaile-Kimes Company of Dayton, Ohio, 
has issued catalog F, entitled ‘‘The Mod- 
ern Way,” to tell about its electrically 
operated water-supply systems. 


ELECTRIC FURNACES.—tThe Electric 
Furnace Company of Alliance, Ohio, has 
issued a booklet containing a paper de- 
livered by T. F. Baily at a recent meeting 
of the American Institute of Chemical 
Engineers entitled ‘‘Resistance Type Elec- 
tric Furnaces for Melting Non-Ferrous 
Metals.”’ 
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HEATING PAD.—The Goodwill Electric 
Company, 59 East Van Buren Street, Chi- 
cago, has issued several folders describ- 
ing its electric heating pad. 


POLE JACK.—The No. 328 ‘“Simplex’’ 
pole pulling and straightening jack is the 
subject of a folder from Templeton, Kenly 
& Company, Chicago and New York City. 


CARPET WASHER.—The Hamilton- 
3each Manufacturing Company, Racine, 
Wis., has prepared an illustrated folder 
about its new electrically operated carpet 
washer, 


FRICTION CLUTCHES.—The Medart 
Patent Pulley Company of St. Louis, Mo., 
has issued a booklet entitled ‘“‘The Clutch 
That Clutches” about its V-groove friction 
clutch. 


HIGH-FREQUENCY GENERATORS.— 
The Bleadon-Dunn Company of Chicago 
has issued a leaflet that describes its new 
“Multifrex’’ high-frequency generator for 
medical use. 


SOLDERING.—The M. W. Dunton Com- 
pany of Providence, R. I., has just pub- 
lished the fourth edition of its “Soldering 
Kinks,”’ a 116-page book containing many 
uses for solder. 


NAVAL EQUIPMENT. — The General 
Electric Company of Schenectady, N. Y., 
has issued its bulletin No. Y-1307, entitled 
“The Electric Ship,’”’ dealing with electric 
ship propulsion. 


VACUUM CLEANER.—The Cadillac 
electric vacuum cleaner is the subject of 
an illustrated booklet which has been pre- 
pared by the Clements Manufacturing 
Company of New York and Chicago. 


CURRENT DETERMINATOR. — Type 
1050 Majestic current and voltage testing 
device is covered in a circular recently 
prepared by the Majestic Electric Develop- 
ment Company, 1705 Allegheny Avenue, 
Philadelphia, Pa. 


ELECTRIC RANGE.—The Hughes Di- 
vision of the Edison Electric Appliance 
Company, 5660 West Taylor Street, Chi- 
cago, has issued its electric range sales 
service manual of forty-seven pages. 
manuel of forty-seven pages. 











New Incorporations 




















THE W. D. HILL ELECTRIC COM- 
PANY of Xenia, Ohio, has been incor- 
porated with a capital stock of $10,000 
by D. C. Wright and others. 


THE MARION (KY.) LIGHT, ICE & 
COAL COMPANY has been incorporated 
with a capital stock of $40,000 by T. H. 
Cochran, Samuel Gugenheim and O. S. 
Denny. 


THE ALBEMARLE (N. C.) TELE- 
PHONE & ELECTRIC COMPANY has 
been incorporated with a capital stock of 
$10,000 by J. C. Munden and C. E. Thomp- 
son of Elizabeth City and others. 


THE SOUTHERN TIER ELECTRICAL 
SUPPLY COMPANY of Binghamton, N. 
Y., has been incorporated with a capital 
stock of $35,000 by A. H. and E. A. Hyle 
and E. C. Wehle of Rochester, N. Y. 


THE BURNSVILLE (N. C.) ELECTRIC 
COMPANY has been incorporated by 
William C. Skaggs and others to construct 
and operate an electric light and power 
plant in Burnyville. The company is cap- 
italized at $15,000. 


THE W. E. NICHOLS COMPANY of 
New York, N. Y., has been: incorporated 
by R. S. King, O. A. Schramm and K. M. 
Nichols. The company is capitalized at 
$50,000 and proposes to do a general con- 
tracting and electrical business. 


THE JOEL ELECTRIC COMPANY of 
Clayton, Wis., has been incorporated by 
Menus Johnson, F .J. Andersohn and 
Charles E. Paulson. The company is cap- 
italized at $20,000 and proposes to gen- 
erate and distribute electricity. 
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New England States 


HERMON, ME.—The Black Stream 
Electric Company is contemplating the 
erection of 1 mile of feeder line. The 


company purchases energy from the Ban 


gor (Me.) Railway & Electric Company. 
ik. P. Snow is superintendent. 
NORTH STRATFORD, N. H.— Con- 


tract has been awarded to C. A. Ridlon 
of Roulette, Pa., for a power house, 75 ft. 
by 80 ft., and barrel factory, 65 ft. by 
120 ft., to be erected at the local plant 
of the Warner Sugar Refinery Company, 
79 Wall Street, New York, N. Y. 


BELCHERTOWN, MASS.— Work has 
begun on the construction of the proposed 
power plant at the State School for 
Feeble-minded in Belchertown. 


CHICOPEE FALLS, MASS.—The New 
England Wesinghouse Company contem- 
plates the construction of an addition to 
its plant at East Springfield for the manu- 
facture of small motors. The cost is es- 
timated at about $150,000. 


NEWPORT, R. I.—Bids will be received 
at the Bureau of Supplies and Accounts, 
Navy Department, Washington, D. C., 
until Jan. 9, 1920, for furnishing, under 
Schedule 5226, one electric transportation 
truck; Schedule 5227, seven electric trol- 
ley hoists. Puget Sound, Wash., Sched- 
ule 5238, one tension meter, one revolu- 
tion counter and one engine log system. 


PAWTUCKET, R. I.—The_ proposed 
new factory of the Tubular Woven Fabric 


Company, it is understood, will be 
equipped with electrically operated ma- 


chinery. The cost, including equipment, 
is estimated at about $200,000. 


WESTERLY, R. I.—The Westerly 
Light & Power Company will soon erect 
a new transmission line from Hope Val- 
ley to Arcadia, a distance of about 8 
miles. The company also expects in the 
very near future to purchase at least 
part of its energy from the Eastern Con- 
necticut Power Company at Montville. 
M. H. Spellman is general manager. 


MYSTIC, CONN.—The Mystic 
Company is revamping lines 
Mystic and Noank, Conn., by running a 
short cable across the Mystic River. M. 
H. Spellman of Westerly, R. I. is gen- 
eral manager. 


WATERBURY, 
the local power plant of 
Light & Power Company 
by an explosion recently. 


Power 
between 


CONN. A turbine in 
the Connecticut 
was destroyed 





Middle Atlantic States 


AMENTA, N. Y.—The Amenia Electric 
Light & Power Company has petitioned 
the Public Service Commission for ap- 
proval of a franchise to operate an elec- 
tric light and power plant in Amenia, for 
which plans are now being prepared. 


CALEDONIA, N. Y.—The Village Trus- 
tees are considering replacing the gas 
lamps now in use with electric lamps. 
Negotiations are under way with the Liv 
ingston-Niagara Power Company of Avon. 
The Water Commissioners are also con- 
sidering equipping the water pumping sta 
tion with electrically operated machinery. 


CONESUS, N. Y.—The Wayland (N. Y.) 
Light & Power Company has been granted 
a franchise to construct and operate an 
electric light plant in Conesus. 


PORTVILLE, N. Y.—Application has 
been filed with the Public Service Com 
mission by the _ Portville-Cattaraugus 
County Utlities Company for permission 
to construct and operate an electric light 
and power plant and tq issue $50,000 in 
bonds, the proceeds to be used for the 
proposed work. The company has been 
granted a franchise by the town officials. 


ROCHESTER, N. Y.—Plans have been 
prepared by G. Morton Wolfe, architect, 
1377 Main Street, Buffalo, for the erec- 
tion of a power plant and boiler house, 
50 ft. by 100 ft., on Humboldt Street for 
the Josiah Anstice Company, 220 North 
Water Street. 





ELECTRICAL WORLD 








Construction 


News of Projects, Plans, Bids and Con- 
tracts. Notes on Work Under Way 




















ROCHESTER, N. Y. — Negotiations 
have been completed by the General Elec- 
tric Company of Schenectady for the 
plant of the Symington Company on 
Leighton Avenue. It is proposed to util- 
ize the plant, which provides about 125,- 
000 sq. ft. of space, for the manufacture 
of electrical equipment. 


SOLSVILLE, N. Y.—The Public Service 
Commission has granted the _ Solsville 
Electric Light & Power Company permis- 
sion to make extensions to its local plant. 
The company will also acquire the local 
hydroelectric plant. 


WAYLAND, N. Y.—The Wayland Light 
& Power Company has been granted per- 
mission to build an addition to its plant 
at Wayland and also to construct and 
operate a new plant at Conesus for local 
service. 


BUTLER, N. J.—Plans are being pre- 
pared by the Borough Council for the in- 
stallation of an_ electrically operated 
pumping unit at the municipal plant. 


JERSEY CITY, N. J.—Plans are under 
consideration by the Downtown Business 
Men’s Association to establish a new or- 
namental lighting system in lower Broad- 
way. 


NEWARK, N. J.—A new company, to 
manufacture electrical goods, has been 
organized by C. W. Curtis of Newark, 
formerly manager of the Splitdorf Elec- 
trical Company, 98 Warren Street, and 
A. B. Chase, formerly factory manager 
for the same company. The plant of the 
old Hedenberg Iron Works has been ac- 
quired, The present buildings will be 
demolished and a new plant erected, at 
a cost of about $1,000,000. The first unit 
will provide about 130,000 sq. ft. of floor 
space and will cost about $400,000+ 


ALLENTOWN, PA.—Plans are being 
prepared by the Phoenix Silk Manufactur- 
ing Company for the construction of a 
new central power plant to supply light 
and heat for its two local mills. The 
company has been granted permission by 
the City Council to install an under- 
ground conduit system between its Ade- 
laide Mill and its ribbon mill in connec- 
tion with the proposed plant. 


BETHLEHEM, PA.—The City Council 
has authorized an issue of $80,000 in 
bonds for the installation of a new or 
namental street-lighting system. 


DUSHORE, PA.—The Sullivan County 
Electric Company is installing a plant at 
Dushore. The equipment will include 
one 125-hp. Keeler boiler, one 100-hp. 
Hamilton Corliss engine, one 100-kw., 
three-phase, 60-cycle, 2300-volt generator, 
switchboard equipment, transformers, 
ete.; two substations, and 20 miles of 
transmission lines, of which 15 miles 
have been erected. Lamps, meters, etc., 
will be required. N. M. Smith is super- 
intendent. H. L. Troxell is general man- 
ager. 


GIRARDVILLE, PA.—The Schuylkill 


Electric Company contemplates the pur- 
chase of 500 Westinghouse meters, type 
0-A, 5-amp. and 10-amp. 


HAMBURG, PA.—The Hamburg Gas & 
Electric Company is planning to install 
automatic circuit-restoring devices and 
three 150-kva. transformers, replacing 
three 75-kva, transformers; also 25 Cutter 
l5-amp. street series lamps, replacing 4- 
amp. metallic-flame arc lamps. , 
Althouse is superintendent. 


PHILADELPHIA, PA.—Large 
ties of electrical equipment will be re- 
quired in connection with the proposed 
newspaper publication plant of the Phil- 
adelphia Public Ledger Company, to be 
erected at Sixth, Seventh, Chestnut and 
tansom Streets, to cost about $5,000,000. 
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READING, PA. 





Plans have been 


re. 
pared by the Lebanon Steel Con ~ ae 
the construction of a new air-c: ressor 
building and substation at its p! 
RINGTOWN, PA. — The Ringtown 
Electric Light, Heat & Power Company 
contemplates the purchase of a switch. 
board, ten transformers (Pittsbureh), 99 
meters and overhead-line materia dod 
Yost is manager. ; 
SCRANTON, PA.—Contract h been | 
awarded by the Delaware, Lackawanna 
& Western Railroad Company for the 
foundation for the proposed power plant 
to be located in the vicinity of Nanticoke 
Bids, it is understood, will be asked for 


the preposed fpiant in the early spring 
The cost is 2stimated at about $75,000, 

CHARLYSTON, W. VA.—The West 
Virginia Eagle Coal Company, Union 
Building, recently incorporated, is plan 
ning for the development of extensive 


coal properties near Boomer. The equip. 
ment will include mining machinery, stee 


monitors, electric motors, ete. Jd. 7a 
Charlton is treasurer and manager 
WEYER’S CAVE, VA.—The capital 


stock of the Weyer’s Cave Light & Power 
Company has been increased from $5,000 
to $100,000. 


WASHINGTON, D. C. 
be asked by the Bureau 
Docks, Navy , Department, Washington, 
D. C., for furnishing and installing tur 
bine-driven pumps, feed-water heaters, Y. 
notch meters, filters, forced-draft fan and 
forced-draft duct, boiler flues, storage 
tank, extension to coal conveyor, coal 
chute, coal gate, coal weigher and piping 
and appurtenances in the boiler plant at 
the navy yard, Washington, D. C. (Speci- 
fication 3708). A deposit of $20 will be 
required for plans and specifications 


3ids will soor 
of Yards and 








North Central States 


CLEVELAND, OHIO—The Cleveland 
Union Terminals Company will begin 
soon after the first of the year the con 
struction of a union passenger station, to 
cost about $50,000,000. 


DAYTON, OHIO.— Preparations are 
being made by the Dayton Power & 
Light Company to double the output of 
its plant at Miller’s Ford on the Great 
Miami River. Orders, it is understood 
have been placed for a 30-000-hp. steam 
turbo-generator and two large boilers. A 
second 300-ft. smokestack will be erected 
The cost of the proposed work is est 
mated at about $800,000. O.H. Hutchings 
is associate general manager. 


JACKSON, KY.—Plans are under co 
sideration to consolidate the local plants 
of the Jackson Light & Power Compa! 
and the Kentucky River Light & Powe! 
Company in the near future Improve 
ments, it is understood, will be made t 


the systems. 


FLEMING, KY.—The works of the El 
horn Coal Corporation at Hemphill on 
Yount’s Fork are being equipped for ele 
trical operation Transmission lines will 
be extended from Fleming. 

SERGENT, KY.- 


The installatior of 


electric light plant in Sergent is under 
consideration. For further information 4 
dress Adam Q. Ramey, electrical enginee! 
of the Whitley Elkhorn Coal Company 0! 
Sergent. 


INDIANAPOLIS, IND. — Contract 
been awarded by the O. K. Battery C 
pany for the erection of a second bulk 
ing, 100 ft. by 200 ft. The companys 
manufacture dry batteries. 


INDIANAPOLIS, IND. —The Hatfield 
Electric Company has been awaried thé 
contract for electrical work in connec 
tion with extensions to the plant of the 
G. & J. Tire The work Wi 


Company. . 
include the wiring of two new_ buildings 


now. being erected, the installation © 
special switechboards and _ high tension 
work for 38,000 volts, as well as 4 col 


plete layout for electric motor equipmen! 
of the company. The cost is estimated a! 
about $120,000. 
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sOLTH BEND, IND.—Plans have been 
mounced by the Studebaker Corporation 
rthe erection of 1000 homes, made nec 
gary by the opening of its new auto 
sobile plant. A subsidiayy company, 


th a capitalization of $1,000,000, has 
yen formed to carry out the project. 

MAHOMET, ILL.— Arrangements are 
ying made for the installation of an 


lighting system in Mahomet. 
transmission line will be 
Champaign to Mahomet to 
the plant of the Urbana & 
Electric Com- 
energy. 


dectric’ 
high-tension 
sected from 
ennect with 
fhmpaign Railway, Gas & 
any, Which will supply the 


CYLON, WIS.—The Cylon-Forest 
tic Company, recently organized, is 
wecting an electric transmission line to 
mnect with the plant of the Apple River 
Milling Company, from which it will pur- 
chase electricity for distribution in Cylon. 
H. A. Frey of Cylon is president. 
GALESVILLE, WIS The Davis Mill 
mpany is contemplating changing its 
eectric plant from direct to alternating 
qrrent during the coming year. B. W. 
ivIS IS Manager. 

LENA, WIS.—The Lena 
Power Company is contemplating 
nding its transmission line about 
les next summer. J . Bassett is 
president 
NEW 


ondon is 





Elec- 


Electric Light 
ex 
9% 


LONDON, WIS.—The city of New 
considering purchasing energy 
ma new power company, located about 
{miles from the city If the change is 
ide the present power plant will be 
wnverted into a substation. The present 
iltiple street-lighting system is being 
changed to a series system, and about 
tighty suburban post lamps are being 
erected on the main streets. S. B. Dushen 
ski is Superintendent. 
WAUPACA, WIS.—Preparations are 
eing made by the Little ‘Wolf Power 
company for the construction of a dam 
nd power plant on Little Wolf River. L. 
. DeGuerre of Grand Rapids, Wis., is 
gineer. Dr. W. H. Finney of Clinton 
interested in the project. 
COHASSET, MINN. The 
Utilities Company of Chisholm has been 
granted a franchise to supply electricity 
Cohasset. The company is erecting 
transmission line from Grand Rapids 
through Cohasset to Deer River. 


1] 
vile 18 


Minnesota 


ELY, MINN.—Improvements are con- 
templated to the municipal electric light 
plant, including the installation of three 
Heine boilers of 213 hp. and one new 


William Mitchell is 
LANE, IOWA.- 


condenser. 


manager 


The city of Osawatomie 


las offered to supply electricity in Lane 
m its municipal electric plant for a 
eriod of twenty years Bonds to the 
ount of $15,000 were recently voted for 


transmission line. 


MAQUOKETA, IOWA. 


e erection of a 


-The installation 


a municipal electric light and power 
system in Maquoketa is under considera 
ton. KE. J. Kullmer is city clerk. 

MESERVEY, IOWA. sonds to the 
mount of $938,500 have been voted for 


he installation of an electric lighting 
system in Meservey. Energy to operate 
te system will be supplied by the Iowa 
Falls Power Company of Iowa City, which 
will erect the transmission lines. 


ST. LOUIS, MO.—The Wood & Lane 


“ompany Syndicate Trust Building, St. 
Louis, it is reported, contemplates the 
burchase of two 75-kw. to 100-kw., three- 
phase, 60-cycle, 440-volt belted generat- 
ors; two 150-kw. to 200-kw., 250-volt di- 
rect-current engine-driven generator sets: 


one 150-kw. to 200-kw., three-phase, 60- 


cycle, 2300-volt generator and _ other 
electrical equipment. 

MAYVILLE, N. D.—The City Council 
‘3 CO idering extensions to the munic- 
pal electric light plant. 

MILTON, N. D.—Plans are being pre- 
pared for the installation of a municipal 
¢lectr light plant in Milton. Bids, it is 
Understood, will soon be asked for same. 


CHANCELLOR, S. D.— The Hartford 


‘8. D.) Light & Power Company, it is re- 
ported, is contemplating extending its 
las ssion lines from Hartford to Chan- 
Cellor 


oo 
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Southern States 


LEXINGTON, N. C.—Bids will be re 
ceived by the Mayor and the Board of 
Town Trustees of Lexington until Jan. 
20, 1920, for improvements to water- 
works, including construction of pumping 
station, filter house and filter tubes, aux 
iliary station, coagulating basin, storage 
reservoir, 3% miles of cast-iron pipe line, 
3% miles of 2200-volt transmission line, 
the installation of motor-driven centrifu- 


gal pumps and accessories and filter- 
plant equipment. Plans and_ specifica- 
tions may be obtained at the office of 
Gilbert C. White, Durham, engineer. J. 
V. Moffitt is clerk. 

MOUNT OLIVE, N. C.—The city of 
Mount Olive contemplates the _ installa- 
tion of two 150-hp. crude-oil engines, di- 
rectly connected to three-phase, 2300- 
volt generators, with all necessary equip- 


ment, in the municipal electric light plant. 
Contracts will be placed early in Janu- 
ary. T. Eldridge is manager. 

GADSDEN, ALA.—A_ special election 
will be held Jan. 6 to submit to the voters 
the proposal to issue $100,000 in bonds to 
establish a municipal electric light plant. 
Ernest Smith is city engineer. 


FORT SMITH, ARK.—The Fort Smith 
Light & Traction Company contemplates 


extensions to its plant to cost about 
$250,000. 
BARTLESVILLE, OKLA The Bar- 


tlesville Gas & Electric Company con- 
templates the installation of a 1000-kw. 
turbine and the erection of two feeder 


lines. H. F. Stobbart is general super- 


intendent. 


DEWAR, OKLA.—A franchise has been 
granted to the Dewar Electric Company 
to construct an electric plant to supply 
electricity in the town of Dewar and for 


the coal mines. 
TAHLEQUAH, OKLA. — The City 
Council is considering an issue of $100,- 


000 in bonds for the installation of a 
municipal electric light plant. 

ABILENE, TEX.—The Abilene Gas & 
Electric Company, a subsidiary of the 
American Public Service Company, plans 


to take over and rehabilitate the local 
electric railway system, which has not 
been operated for some time. About 


$40,000 will be expended. 


ABILENE, TEX.—Work has begun on 


the construction of the new electric 
power station of the Abilene Gas & 
Electric station, to cost about $750,000. 


The company also contemplates the erec- 
tion of a system of electric transmission 


lines from the new plant connecting a 
number of towns of central west Texas. 

DONNA, TEX.—The Donna Light & 
Ice Company contemplates the installa- 
tion of additional machinery in electric 
plant and extensions to ice plant. The 
company has increased its capital stock 
from $10,000 to $40,000. 


EL CAMPO, TEX.—The Central Service 
Company is considering the installation of 
a new Diesel-engine-driven generating unit 
of about 175 hp. during the coming year 
As yet nothing definite has been decided 
upon. E. B. Noyes is superintendent. 


KENEDY, TEX.—The power house of 
the Kenedy Light & Power Company was 
recently destroyed by fire. 


LOMEYA, TEX.—The Lometa Light & 
Power Company contemplates the instal- 
lation of an additional oil engine-driven 
electric generating unit. M. D. Melear is 
owner and manager. 

MEXIA, TEX.—The Central Texas Ice, 
Light, Power & Water Company is install 
ing equipment in its new power house and 
erecting transmission lines to Cooledge, 
Thornton and Wortham, which will be 
completed about Jan 1. W. E. Becker is 
superintendent. 


SNYDER, TEX.—The local electric light 
plant has been purchased by Messrs, 
Yoder and McCormick of Crowell. The 
new owners, it is understood, will make 
improvements to the plant and system, 
including the installation of new machin- 


ery. 
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Pacific and Mountain States 


LANGLEY, WASH. — The Langley 
Light & Power Company will install a 
20-hp. Hallin gas engine and two 1-kva., 
2300/110-volt transformers. Phil. Simon 
is owner and manager. 


SEATTLE, WASH. — Extensions are 
under way at the municipal hydroelectric 
plant at Cedar Lake and the city steam 
plant. New equipment will include six 
823-hp. Stirling boilers equipped with 
oil burners, one 12,500-kva. Allis-Chalmers 
turbine, one 18,000-hp. Pelton turbine and 


one 350-hp. impulse wheel, two Pelton 
oil-pressure waterwheel governors, one 
Westinghouse 12,500-kva., 60-cycle gen 


Allis-Chalmers 
Allis-Chalmers 


one 12,500-Kva. 

three 5000-kva. 
transformers, and four 5667-kva. trans 
formers for which bids will be opened 
Dec. 19. An addition will be erected to both 
the hydroelectric plant and the city steam 


erator, 
generator, 


plant to provide space for the new unit 
J. D. Ross, superintendent of lighting, is 


in charge of the work. 


SHELTON, WASH.—tThe Shelton Light 
& Power Company has recently installed 
a new electric generating unit, consisting 
of a 20-in. Leffel vertical turbine belted to 
a 36-kw. three-phase, 60-cycle, 2300-volt 
generator. About June 1 the company 
plans to install a 50-kw. generator in its 
reserve steam plant and also switchboard 
for same. 


WENATCHEE, WASH.— The Public 
Service Commission has refused to sanc- 
tion the plan for issuing $80,000 in bonds, 
to be sold locally, the proceeds to be used 
in building an additional unit by the 
Chelan Falls Power Company, the power 
to be sold to the Wenatchee Valley Gas & 
Electric Company.* The commission takes 
the stand that the Wenatchee company 
is capable of financing the installation 
of additional power units. 


SALEM, ORE.— Application has been 
made to the state engineer by J. K. Romig 
and J. K. Romig, Jr., for permission to 
appropriate 25 second-ft. of water from 
Eagle Creek. It is proposed to develop 
700 hp. for mining purposes. The project 
will include the construction of 2% miles 
of pipe line. The cost is estimated at 
about $300,000. 


AVALON, CAL.—The Board of Trustees 


is contemplating the installation of a 200 
kw. generator in the municipal electric 
light plant. A. B. Waddingham is city 


engineer 

SAN FRANCISCO, CAL.— The Great 
Western Power Company is_ securing 
rights of way for the erection of a double 


transmission line from Island Bar to Oak 
land. 
WHITTIER, CAL.—Bids will be re- 


ceived by the Board of Trustees until 
Jan. 5 for new boilers, pumping engines, 
electric generators and electrically driven 
centrifugal pumps for the Water Depart- 
ment. C. Trueblood is clerk. 
ASHTON, IDAHO.—The Ashton-St. An 
thony Power Company has petitioned the 
Publie Utilities Commission for permission 





to extend its transmission system to the 
town of Drummond 

RYEGATE, MONT. — The Montana 
Power Company of Butte is considering 
extending its transmission lines to Rye 
gate to supply electricity for lamps and 
motors here. 

Canada 
CHATHAM, ONT.— Plans are under 


consideration by the Public Utilities Com- 
mission for extensions to the Chatham 
Hydro-Electric system, to cost about $99.- 
000. J. S. Jackson is manager. 


SHAWINIGAN FALLS, QUE. — Plans 
have been prepared by the Shawinigan 
Water & Power Company for the erec- 
tion of a transmission line. 


NOKOMIS, SASK.—A by-law providing 
for the installation of an electric lighting 
plant, to cost about $21,000, will be sub- 
mitted to the ratepayers for approval. 
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1,323,332. Controt System; Norman W. 
Storer, Pittsburgh, Pa. App. filed Sept. 5, 
1916. For series-parallel operation on high- 
voltage circuit. 


1,323,350. Support For Exectric ConrTror- 
LERS; Joel R. Cook, Wilkinsburg, Pa. App. 
filed Dec. 15, 1916. For motors of small 
horsepower. 


1,323,375. 
Osius, 
1916. 


Evectric Connector; Frederick J. 
Racine, Wis. App. filed Oct. 30, 
Wires held securely. 


1,323,408. Ovutitet Box; Miner 
Newton, Mass. App. filed June 25, 
For combined electric and gas fixtures, 


1,323,471. Protective Device For ELEctric- 
ALLY Heatep Urensits; Charles J. Heiser, 
Los Angeles, Cal. App. filed Feb. 13, 1919. 
Control by conduction of heat from element. 


1,323,472. Hicu-Freguency Discuarce Ap- 
PARATUS; William J. Herdman, Toronto, Ont., 
Can. App. filed Jan. 26, 1918. Intensity 
and pressure of discharge varied. 


1,323,504. Exectric BRANDING 
D. Turner, Indianapolis, Ind. 
March 6, 1918. 
consumytion. 

1,323,518. 
ELEctTrRIC 


Toronto, 
1918, 


Robinson, 
1915. 


Device; Carl 
App. filed 
Prevents unnecessary energy 


MaxiMuM-DemMAND INDICATOR FOR 
Meters; Edward M. Ashworth, 
Ont., Can. App. filed May 23, 
Determines proper rates of charge. 


1,323,525. Cooker; Howard B. Dutton, Den- 
ver, Col. App, filed May 16, 1919. Element 
arranged within a heat-insulating casing. 


1,323,556. Process AND APPARATUS FOR Pro- 
DUCING ELECTRICALLY WELDED Joints; Reu- 
ben S. Smith, Milwaukee, Wis. App. filed 
May 16, 1919. Plates to be welded com- 
pletely fused. 


1,323,576. Evectric Furnace; William H. 
a. Waterbury, Conn. App. filed Jan. 14, 
919. Resistance type. 


1,323,581. 
SYSTEM; 
Y. App. 


nifiers. 


1,323,622. Serr-ContainepD Motor anp SPEED 
ConTROL FOR ViBRators; Charles Endorf, Jr., 
Chicago, Ill. App. filed July 1, 1916. Switch, 
resistance and motor in compact casing. 


1,323,643. Etecrric Water Heater; Harry A. 
Mulvany and Harry E. Kennedy, Berkeley, 
Cal. App. filed Nov. 27, 1918. Applicable 
to standard boilers. 


1,323,747. ELECTROMAGNETISM; Joseph N. Gil- 
bert, Minneapolis, Minn. App. filed April 
15, 1915. Magnetism of one polarity only 
produced by alternating currents. 


1,323,751. Metrat-Heatinc Device; Henry 
Geisenhoner, Schenectady, N. Y. App. filed 
April 26, 1918. Rivet heater. 


1,323,759. Wuiretess Sicnatinc System; AIl- 
fred N. Goldsmith, New York, N. Y. App. 
filed Jan. 18, 1917. Tuning by varying one 
of constants of antenna. 


1,323,761. Constant-Sprep Device; Chester I. 
Hall, Fort Wayne, Ind. App. filed Sept. 19, 
1916. For electric time switches. 


1,323,768. MraNS TO BE EMPLOYED 
Evectric Wetpinc or IRON or STEEL OR 
Attoys THereor; Augustus C. Hyde, Peri- 
vale, Eng. App. filed July 8, 1919. Wires 
dipped in flux. 

1,323,770. TRANSFORMER; 
sen, Pittsfield, Mass. 
1916, Changes voltage 
actance. 

1,323,798. 
Tritle, 
1, 1918. 

1,323,799. Circuit 
Tritle, Schenectady, 
1918, 


TELEGRAPH AND LAKE SIGNALING 
Thomas B. Dixon, New York, N. 
filed July 19, 1915. Uses mag- 


IN THE 


Svend E. Johanne- 
App. filed Aug. 24, 
without varying re- 


INTERRUPTER; John F. 
App. filed Feb. 


Crrcuir 
Schenectady, N. 
Overload trip. 


INTERRUPTER; John F. 
N. Y. App. filed Feb. 1, 


Two wiping contacts. 


1,323,824. INSTRUMENT FOR DETERMINING CRIT- 
icAL TEMPERATURES; Julius R. Brueckner, 
Wilkinsburg, Pa. App. filed Dec. 30, 1916. 
Transformer and voltmeter mounted on rod. 

1,323,836. MeretHop or Removinc GASES AND 
APPARATUS PropUCED THEREBY; William D. 
Collidge, Schenectady, N. Y. App. filed Oct 
6, 1916. Purification of rare gases. 
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Evectric-Circuit-CLostnc Device; 
Arthur J. Hill, Castlemain, Victoria, Aus- 
tralia. App. filed Sept. 19, 1917. Visible 
float indicator. 


1,323,913. Evectric WELDING APPARATUS; 
Santo Rumolino, Genoa, Italy. App. filed 
July 26, 1916. Resistance automatically in- 
troduced in circuit. 


1,323,929. Controt System For_ ELEctrRIc 
Morors; Louis H. Thullen, Philadelphia, Pa. 
App. filed Jan. 10, 1914. Heavy overloads 
on alternating-current motors, 


1,323,930. System or Controt; Louis H. 
Thullen, New York, N. Y. App. filed Nov. 
23, 1915. For friction saws or coal-cutting 
machines, 


1,323,970. Brusu ror Dynamo-Erectric Ma- 
CHINES; Henry R. Edgecomb, St. Marys, 
Pa. App. filed Aug. 20, 1917. Pigtail at- 
tachment. 


1,323,999, FEvectrrcatty HEeatep Spray VALVE; 
Hartley O. Baker, Pueblo, Col. App. filed 
March 13, 1918. Preheats hydrocarbons. 


1,324,001. ApparaTUS FOR ANNEALING PIPE; 
Hugh A. Bardeen and Ford W. Harris, Los 
Angeles, Cal. App. filed April 28, 1917. 
Polyphase electric furnace. 


1,324,002. 


stead, 
1919. 


1,323,860. 


Evectric Heater; Robert P. Barn- 
Boston, Mass. App. filed Aug. 4, 
Water-tight heater. 


1919) 


AND Dynamo; 
Ohio. App. 
Gas-engine-driven 


(Issued December 9, 
1,324,035. ComBINED ENGINE 
Mark C. Cosgray, Sandusky, 
filed Jan. 30, 1919, 


dynamo 


1,324,051. ELEMENT FoR SINGEING APPARA- 
tus; Theodore F. Hussa, Montclair, N. J. 
App. filed Jan. 15, 1918. Trough shaped 
resistance unit. 


1,324,054. Etectricat INSTRUMENT FOR INDI- 
CATING INSTANTANEOUS PRESSURES OR CuR- 
RENTS; John T. Irwin, London, Eng. App. 
filed Dec. 7, 1917. Damping oscillograph 
deflections. 


1,324,149. MaGNeETIC 
Greenawalt, New 
Jan. 31, 1917. 


1,324,156. Enectric 
viello, Milan, Italy. 
Complex resistances. 


1,324,161. Muttipre-Unit 
BOARD; Hubert F. Krantz, 
App. filed Dec. 26, 1917. 
units as closed containers. 


1,324,177. MEANS FoR AND METHOD or ATTACH- 
ING ELectric AL ConDucTors TO CONNECTORS, 
ETC.; Howard B. Sherman, Battle Creek, 
Mich. App. filed April 11, 1919. Compres. 
sion-type terminal, 

1,324,194, 
Harries, 
12, 1914. 
controller. 


1,324,204. Macnetic Gun; Charles E. Morris, 
Leavenworth, Kan. App. filed Feb. 23, 1916. 
Magnetizable object projected by magnetic 
fields consecutively energized and de-ener- 
gized. 

1,324,226. ELrectTRIcaL 
George A. Burnham, 
filed May 17, 1917. 


1,324,227. WELDING 
Carpenter, Niagara 
March 19, 1919. 


John F. 
App. file 


SEPARATOR; 
York, N. 
Wet process. 
Furnace; Felice 
App. filed Jan. 3, 


Jaco- 
1919, 


Sarety. Switcx- 
Brooklyn, N. Y. 
Detachable switch 


Motor-ContRoLtteR; Herbert J. 
Milwaukee, Wis. App. filed Oct. 
Locked independently of master 


DistRIBUTION SyYsTEM; 
Saugus, Mass. App. 
Protects parallel feeders. 


Evectrope; Campbell C. 
Falls, N. Y. App. filed 
Electrode coating. 


Voi. 74, No. z 


1,324,278. 
CoNDUCTORS; 
App. filed April 11, 
nection for socket. 


1,324,279. Evectricat Connection; ( ge L. 
Scheel, Chicago, Ill. App. filed 15, 
1916. For lamp sockets. 


1,324,322. E.ectric INSULATOR; Pasquale 
Raff, Rome, Italy. App. filed gd 1914, 
Suspension type protected against n nica} 
breakdown in case of failure. 


1,324,334. Evectricat Protective Device; 
Henrik Boving, New York, N. Y. App. filed 
Aug. 16, 1917. Ground connection protects 
against abnormal voltage. 


1,324,337. MeErtHop AND APPARATUS For Cur 
TING METAL; Ralph E. Chapman, Brooklyn, 
N. Y. App. filed June 29, 1918. Cuts metal 
under water. 


1,324,358. 


ConnectTING DEVICE FoR F TRICAL 
George L. Scheel, Chicago, [I], 
1916. Detach con- 


CONTROLLER Boarp; David C. Lar. 
son, Yonkers, N. App. filed Sept. 16, 
1916. Switch panel and resistance elements 
for elevators. 


1,324,401. Exectric CONTROLLING Switcx; 
Arthur C. Magrath, Brooklyn, N. Y. App 
filed June 29, 1916. Mechanically effects 


positioning of sequence switch contact 


1,324,426. StoraGe-BaTtTERY ConsTRUCTION; 
Warren P. Loudon, Niagara Falls, N. Y. 
App. filed April 18, 1918. Escape of elect: 
rolyte along conductors prevented. 


1,324,449. Enectric SIGNALING System; 
Simon B. Hess, New York, N. Y. App. filed 
Nov. 27, 1916. Fire alarm. 


1,324,522. Drirp-Pan Crrcurt Ctioser; Frank 
W. Saltzman, England, Ark. App. filed Aug. 
8, 1918. Alarm for refrigerators. 


1,324,525. SrGNALING INSTRUMENT; Fredercik 
George Smith, Sarnia, Ont. Can. App. filed 
July 12, 1918. Transmission by Hertzian 
waves over limited distances. 


1,324,529. 
Ullrich, 
Feb. 9, 


Macnetic Drum Separator; George 
Magdeburg, Germany. App. filed 
1916. Uniform magnetic field. 


1,324,547. Hanp Lamp; Joseph C. Ford, Madi- 
son, Wis. App. filed June 6, 1919. Pro- 
vision against accidental short-circuiting 

1,324,555. Sarety Panet Box; Hubert F. 
Krantz, Brooklyn, N. Y. App. filed Sept. 6, 
1918. Front wall of box readily assembled. 

1,324,559. Insutatinc Support; Samuel H 
Lanyon. Oakland. Cal. App. filed Oct. 11, 
1917. Conveniently assembled. 

1,324.573. 
William A. Turbayne, 
filed Aug. 15, 1911. 
of storage battery. 


1,324,582. 


Stop-CuHarce Erectric REGULATOR: 
Buffalo, N. Y. App. 
Prevents overcharging 


MertHop oF MANUFACTURING ELEC: 
TRICALLY Heatep Devices; William A. 
Braun, Canal Dover, Ohio. App. filed July 
23, 1914. Resistance element embedded 


1,324,657. 
Ira G. 
5, 1917. 


1.324707. Mantrotp HEatTeErR; 
Weinberger. Kenmare, N. 
April 12, 1918. Preheats charge. 


1,324,739. TELEPHONE-EXCHANGE System; Har: 
vey L. Harris, Rochester, N. Y. App. filed 
Nov. 15, 1917. Indicates eall has been an 
swered. 

1,324,742. Muttipre Rectirier; Oscar M. 
Leich, Genoa, Ill. App. filed Dec. 28, 1916. 
For charging storage batteries. 


1,324,743. Muttiere Rectirirer; Oscar M. 
Leich, Genoa, Ill. App. filed Oct, 31, 1918. 
Operates synchronously vibratory elements. 


1,324,749. System; Frank M. 
Slough, App. filed May 13, 
1915. circuit connec: 
tions 


GRAMOPHONE MOTOR AND THE LIKE; 
Fosler, Chicago, Ill. App. filed June 
Direct drive motor. 


Vaughan J 
App filed 


TELEPHONE 
Elyria, Ohio. 
Interrupting central 
at both ends. 


1,324,750. TrLePHONE SwiTCHING SysTEM; 
Frank M. Slough, Rochester, N. Y. 
filed Aug, 12, 1918. Telephonic intercon: 
nection by relays and apparatus. 


1,324,751. FELectriIcaLLy 
ER; William F. Smith, 
App. filed Oct. 17, 
apparatus. 


OpeRATeD TyPEwRriT 
San Francisco, Cal. 
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estinghouse! 


INSULATING MATERIAL 


Developed—®y Our Research Engineers 
—For Our Use and Yours 





The insulating materials we offer you are identical with those entering into 
the manufacture of our own products. 
Our extensive use of such materials has proved of inestimable value to 
us in determining the compositions which form the best insulation 

for each individual requirement. 

Since we entered into the manufacture of electrical equipment 

over 30 years ago, the development of our insulating materials 
has been one of the chief duties of our research engineers. 
The use of these materials insures continuity of service 
and therefore lower maintenance costs. 


Ask for complete descriptive catalogue 5-A. 


Westinghouse Electric & Mfg. Co. 
East Pittsburgh, Pa. 


This photograph 
shows some ofour 
insulating compounds 
prepared tor shipping. 
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The illustrations 
show a day and night view 
of an installation of Westinghouse 
Type Cl Luxsolite Fixtures on Fed- 
eral Street, North Side, Pittsburgh. 
The fixtures are equipped with 600 C. P., 
20 Ampere, Mazda C Lamps. Diffusing 
globes are used, which, with the close 
spacing of the fixtures, give a decided 
“White Way” effect. 


WESTINGHOUSE ELECTRIC & 


MANUFACTURING CO. 


East Pittsburgh, Pa. 
Dallas, Exchange Bldg. El Paso, Mills Bldg. 


Houston, Unien National 


Bank Bidg. 


WESTINGHOUSE 
ELECTRIC 
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eliable, and Why 


WESTINGHOUSE 
ELECTRIC 





Small Diameters and Increased Reliability 


Westinghouse Steam Turbine design permits the use of rotors that are not 
only rugged in construction, but small IN DIAMETER. 

From the standpoint of the owner and the operator, the small-diameter 
Westinghouse rotor is a feature of vital importance, because 


The Low Peripheral Blade Speeds Employed 


Westinghouse Steam Turbine design is inherently and readily adaptable to 
rugged, reliable construction without a sacrifice in operating economy. The 
purpose of this series is to describe as fully as the limits of the ad will permit, 
the features which give the Westinghouse Turbine its lasting reliability. 


WESTINGHOUSE ELECTRIC & MANUFACTURING CO. 
EAST PITTSBURG, PA. 


Westinghouse 
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It’s Just the Kind 
of Lamp We Need 


—that’s what Mill Engineers say when they are 
shown the new WESTINGHOUSE MAZDA Mill 
Type Lamp. 


They immediately appreciate their important ad- 
vantages of using this new lamp in place of the 
old-style inefficient carbon lamp wherever there is 
excessive jarring and vibration. 

The Mill Type is not only superior to the Carbon 
lamp in strength—due to two new construction 
features—but it also produces three times as much 
light from the same amount of current. 


USE 
iC 


The decided improvement in lighting that results 
from the substitution of Mill Type Lamps means 
greater efficiency of the worker, increased produc- 
tion and improved quality of output. 

Write for our booklet “The Lamp That Stands 
the Hard Knocks” and for a description of the new 
Foot-Candle meter, a unique instrument which tells 
at a glance whether industrial lighting is up-to-date 
and efficient or not. 


Westinghouse Lamp Co. 
165 Broadway, New York City 


Sales Offices and Warehouse through- 
out the Country. 

For Canada— 

: Canadian Westinghouse Co. Ltd., 

GUARANTEED BY THE NAMF Hamilton, Canada. 


| WESTINGHOUSE 
e||MAZDA LAMPS 
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PORTABLE 





MN 





FOR THE CHRISTMAS TRADE 


Prepare For Christmas Business Today And Count Your Profits Tomorrow 


Now is the time to be getting ready for the 
Christmas trade. Don’t wait until the holiday sea- 
son is at hand before you display your holiday 
goods. This applies to the jobbers and dealers 
whether they are selling the DIM-A-LITE PORT- 
ABLE or not. 


Of the hundreds of thousands of gifts exchanged 
among friends at Christmas time but few can com- 
pare to the DIM-A-LITE PORTABLE, as its util- 


ity and attractiveness make it one of the most suit- 


able articles for Christmas giving. 

Jobbers and Dealers should know that the prof- 
its derived from merchandising the DIM-AA-LITE 
line and especially the DIM-A-LITE PORTABLE 
are substantial. Now is the time to get your sales 
people talking DIM-A-LITE PORTABLE tto your 
customers. It is a practical and useful gift that 
should appeal to everyone. 


44 DIM-A-LITE PORTABLE 


The Wirst Company suggests how you can sell 
more PORTABLES. We have for distribution 
among the jobbers and dealers an attractive metal 
display stand upon which the PORTABLE can be 
displayed to advantage, either in the show window 
or on the display counter. An illustration of this 
display stand appears at the right. 

Attractive Christmas folders advertising the 
DIM-A-LITE PORTABLE are ready for distribu- 
tion and we would suggest that you get your orders 
in early for a supply of the same. If you have 
PORTABLES in stock and would like to have one 
of the display stands write us today and we will see 
that you get one. 


Wirt QGVompany 
PHILADELPHIA, PENNSYLVANIA DISPLAY STAND FOR PORTABLE 
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Pressing the Button for Christmas Profits 


ILLIONS of people, including 

thousands in your locality, 
will get some Christmas shopping 
ideas from an advertisement like 
this in the December 20th issue of 
the Saturday Evening Post—out 
December 18th. 


vy 
* 


Always look in the Edison 


The dealer who sells Edison 
MAZDA Lamps is the logical place 
for customers to look for. other 
electrical merchandise —for these 
reliable lamps designate the store 
of quality and service in goods 
electrical. 


x 


Sales Builder for the latest 


information and service pertaining to Edison MAZDA Lamps. 
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WITH SAFETY 


Push the button to start or stop 
your small induction motors. 


Use the Type Z B Starting 
Switch and remove the possibility 


of burns or shocks. 


Not only that, but this switch 
gives protection against starting or 
running your motors single phase 
and against overload. 


3 
| 
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; 
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Send for descriptive 
booklet. 
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Johns -Manvil 
Fibre Conduit 


--—and not only underground 


Bot up the pole, Johns-Man- 

ville Fibre Conduit provides 
continuous protection. A smooth, 
double-duty pull-way that tile 
conduit cannot approach for con- 
venience or economy. 


Johns-Manville Fibre Conduit, be- 
Pacific Light and Power Corporation Pal cause of its permanent strength 

Ba: and low ultimate cost, is rapidly 
growing in favor with engineers 
who must have adequate cable 
protection. 


Send for the booklet! 


H. W. JOHNS-MANVILLE CO. 
New York City 
10 Factories—Branches in 63 Large Cities 
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SERVICE 


Asbestos mat | ' 


and its allied products 


JOHNS-MANVILLE 

Serves in Conservation f | 
Heat Insulations, High . 
Temperature Cements, 

Asbestos Roofings, 


Packings, Brake 
Linings, Fire 


= lectricall 


1 
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Johns-Manville Asbestos Wood 


All along the line 





FeBONY Asbestos Wood is making good. A 

densely, impregnated, heat-resisting struc- 
ture of great physical and dielectric strength 
makes it ideal for use in switch boards, panel 
boards, etc. 


Transite Asbestos Wood is unimpregnated 
and is peculiarly adapted for use as a fireproof 
building material to be used instead of wood. 


BotH types of Asbestos Wood may be 
sawed or bored; they resist warping, are 
impervious to the elements. Ebony Asbestos 
Wood or Transite Asbestos Wood can be 
obtained in any thickness you require. 








Send to any of our branches for the booklet 
on Ebony Asbestos Wood (impregnated) or 
Transite Asbestos Wood (unimpregnated), 











Johns-Manville Service Boxes— 


ECOMMENDED 

for use on either 
A. C. or D. C. current. 
They are weather-proof, 
water-tight and are used 
as combination cut-outs 
and switches. For safety 
and convenience you will 
find them a very practi- 
cal piece of equipment. 
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COUPLING SHRUNK 
ON FRICTION COIL 





PLUG MAKES 
END OF SPRING 




















4 OWN BE FASTENED 
~ TO SHAFT BY 
KEYS OF SET-SCREWS 
. asada 














SPACE BETWEEN COUPLING 





ALLOW FOR ngs wal oh Se ee 
ANDO EXPANSION OF 
FRICTION COIL LENGTHWISE 


Cushions 
theShock 


AND SLEEVE TO ALLOW FOR 






CONTRACTION AND EXPANSION 


OF FRICTION COIL LENGTHWISE 


ATING ARBOR LI 
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PATENTS PENDING 


. ON OF FRICTION COIL 
* - AND HAS 4 SLIDING 
MOVEMENT IN COUPLING 


WORLD 








Line Shaft 
Alignment 


Unnecessary 


With Karge flexible couplings it is not necessary to 
keep shafting perfectly aligned. Cut out this expense 
and trouble—one or five inch disalignment makes 1 
difference where Karge couplings are used. 


By the use of Karge couplings, power may be carried 
to odd floor spaces or anywhere at any desired angk 


Not only are these couplings of economic value in factory 
space and labor, but effect a great saving on the machinery 
itself. By cushioning the starting shocks and evening 
the power flow, machine life is materially lengthened 


As shown in the sectional drawing the Karge coupling 
is a form of coil coupling built on the principle of power 
transmission through friction between discs—the ils 
forming the discs. This permits bending or disalignment 
and gives a cushioning effect, which while transmitting 
full power does it without jar or shock. 


These couplings are perfect in operation, noiseless, 
need no lubrication, a 
stronger than a solid shaft 
and last indefinitely. 


— 


Investigate Karge coup 
lings as applied to ma 
chinery and power shafting 
You will find some facts 
which will be a _ revelation. 








A A Ne GO il tit CE agg He 


Write us about your 
problem — information 


gladly furnished. 


K arge-Baker 
Corporation 
Phoenix, N. Y. 


Successors to Three Rivers 
Machine Tool & Die Co. 
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URNEY 





BALL BEARINGS 


Are a Certainty 





Ball Bearings upon which the word GURNEY appears 
are not an experiment. 

They are the result of seventeen years of building ball 
bearings for every conceivable purpose. 

The Pioneering has been done—and the fruits of it are 
available to all the users of our bearings. 

Our Engineering Department, with its wealth of data 
and experience, is at your service to solve your bearing 
problems. 


GURNEY BALL BEARING CO. 


Conrad Patent Licensee 


JAMESTOWN, N. Y. 
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RANE AMBP SET ETI 


The Transformer with the 
All-Steel Case 


UNUINNAATEAN NIH 





Our years of transformer 
experience are at your 
disposal. Can we serve 
you? 
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Built for 






Dependable 


Service 


A-B Transformers are built for dependable service 


they give it. Year after year has seen new development 


A-B Transformer design—each resulting in a better tra 


former. The All-Steel Case is the latest result of 


engineering skill. This case, furnished on all transforn 


above 10 KVA capacity, reduces the transformer case wei: 


to one-third that of the old cast-iron base and rim 

without reducing its durability and rigid construction. 
the new case all joints are welded. The base is reinfo 
with a steel channel. The great reduction in weight n 


installation easier and handling costs less. 
A-B Transformers embody all quality features. 
electrical performance is well balanced—high all 


efficiency is the result. 





Adams-Bagnall Electric Co 


CLEVELAND, OHIO 


Adams-Bagnal 


TRANSFORMERS 


and 


reed 


akes 


Their 


day 
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a sat The Auxiliary Drive 
z nother —_ for Traction Power Stations 





transmitting the power from a Curtis Steam 
Turbine to a Wheeler condenser pump, with 
a reduction of 6 to 1. 


i act eeee : 
f N THIS instance the 125 H.P. Turbo Gear is 











The fact that there has been no upkeep cost at all is 
another indication of its universal fitness for driving 
power plant auxiliaries. 


° Besides economy of upkeep, its freedom from wear 
and tear on bearings—-there is no side strain—its 
perfect forced feed, lubrication and its high efficiency of 
98% plus, make it the unusually economical gear for 
this purpose. Will you let our engineers consult with 
you on your problems? We have a bulletin for you. 


| The Poole Engineering & Machine Company 


) Manufacturers of Gears and Power Transmission Machinery Since 1843 


Baltimore, Maryland, U. S. A. 
General Sales Office: 50 Church St., New York 
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You Cannot Afford to be 
Without 





ThelC Automatic Compensator 


Starting A. C. Squirrel Cage 
Induction Motors 


It Provides: 


1. Safety to the Attendant, as he operates only a push button remote 
from the motor and compensator. 


2. Safety to the motor and machinery driven, as the correct time 
elements acceleration is automatically secure regardless of carelessness or 
incompetence. - 


3. Increased efficiency and increased production because motor is 
started and stopped at the most convenient and efficient point or points. 


4. Fewer “holdups’’ for repairs result because the life of the contacts 
is prolonged by quick and make break of the switches. 


§. An economical and workmanlike installation becouse motor and 
line connections are very simply made and a great deal of large conduit 
is saved. 


I. C. Automatic Compensators provide all these advantages at a 
price hardly more than that of the hand operated type 


FULLY DESCRIBED IN BULLETIN No. 106 


Industrial Confroller Co. 


MILWAUKEE, WIS. 


Chicago Cleveland Walker Bros. & Haviland Cincinnati Pittsburgh 
Detroit New Orleans Eastern Agents Salt Lake City Minneapolis 
New York Philadelphia 
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Western Red Cedar Poles 


in Ben Franklin’s Town 


Red Cedar Poles grow. but durin; 


hiladelphia is a long way from the Rocky ! tains, where Western 
ten vears thousan: rT these poles have tt in Philadelphia and lines in the surrounding territory. 


(he Keystone Telephone System of Philadelphia was among the first to install 


Western Red Cedar Poles 


The Key stone engineers selected Western Red Cedar 
Poles for their long life, strength, and beauty in the line. 
These poles set in 1901 are still good for many more years’ 


service after being in the line for 18 years. 


The Poles Have Done It — 
They Have Proved Their Worth 





Western Red Cedar Association 
PEYTON BUILDING SPOKANE, WASHINGTON 


These straight, attractive Western Red Cedar Poles were set 
in 1901 by the Keystone Telephone System of Philadelphia, Pa., 
for distributing ring service in different parts of the city. They 
show little wear, and are considered good for 10 years more. 
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Start Your Motors Wit 
ONDIT 


Oil Motor Starters 


Type N-1 


Maximum Amperes, 30 





Maximum Volts, 600 


RUN 





New interchangeable #eversible ‘‘knockout”’ plates at both ends. 


For Single and Polyphase Motors 


Starter is furnished complete with series trap coils anc! time limits. 
attachment may be added if desired. 


Under voltage 


Application 
Condit Type N-1 Oil Starters are used for starting and controlling 
and polyphase motors where absolute electrical protection, safety to oper- 
ators and continuity of service are of 


singie phase 


importance 


They are suitable for use with alternating current motor 110 volts 150 
where the full-load current does mot exceed 30 amperes 220 125 

600 volts or less, provided the momentary ‘starting 440 ~° L100 
current does not exceed the following: 550 ° : 
Operation 
Ball bearing tripping latch makes automatic action positive and eas ali- 
bration adjustments easily made without tools and locked against tampering 
with the calibrated setting 


Full details in Bulletin No. 427 


Condit Electrical Mfg. Company, South Boston, Mass 


» 


Manufacturers of Electrical Protective Devices 


Akron, Ohio, 323 Ohio Bide Cleveland, 1202 Illuminating Bldg Minneapolis, 716 McKnight Blde Sa ‘pancisco, 58 > 
Albany N Y., 467 Broadway Dallas, 408 So. Ervay St New Orleans, 821 Union St Seattle 95 First A 
Birmingham, Ala.. Brown-Marx Bidg Denver, Gas & Electr Bidg New York City. 39 Cortlandt St St. Louis a Sa Md 
Buffalo, 950 Ellicott Sq Detroit, 61 Ford Blads Philadelphia, 929 Chestnut St Washinetor D. < . 
Charlotte, N. C., Commercial Bank Bldg.Kansas City, Mo.. Interstate Bldg Pittsburgh Chamber f Ce & Elliott St.. N “a 
Chicago, 19 So. Wells St os Angeles, San Fernando Bldg merce Bldg ingsto yhio De 
Cincinnati, 1309-10 Union Trust Bldg. Miami, Fla.. 329 Thirteenth St Salt Lake City, 914 Boston 


Northern Elecfric Company 


Halifax Regina Ottawa Calgary Toronto Vancouver London, Om 


TTT 


the Synonym of Safety in Electrical Protective Equipmen 
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RMB AAA 


Send for Bulletin No. 100! 


It tells a remarkable story of how the De Laval Method 
of purifying oils insures longer life of machinery, saves 
large quantities of oil and reduces loss of power. 

Owners of machine shops and manufacturing plants, 
shop superintendents, operating engineers, and others in- 
terested in these vital problems, should send for this Bul- 
letin—no obligation is incurred. 





A complete experimental department is main- 
tained for working out the problems of our 
customers by means of centrifugal processes. 


THE DE LAVAL SEPARATOR COMPANY 


Largest Manufacturers of Centrifugal Machinery in the World 
165 Broadway, New York 29 E. Madison Street, Chicago 


; DE LAVAL DAIRY SUPPLY CO. 
ayn Manufacturers’ Selling Agents 
nent SAN FRANCISCO 


Tia 
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““Tronclad=Exide’’ Battery 


Is unlike any other storage battery in the world 





Pictured above we show one of the tests to which the “Giant” jars—novw 
feature of all “Ironclad-Exide’’ batteries—was recently subjected. 


This test, as well as others of a more scientific nature, demonstrated coi 
clusively the great strength of “Giant” jars and their ability to “stand ut 
under the great strains of such operating conditions as exist in Mine Locomo 
tive and Industrial Truck and Tractor service. 


“Giant” jars are but one feature of che unique construction of the “Iron 
clad-Exide”’ battery—there are many others, all combining to make the “Iro: 
clad-Exide” the 100% storage battery for heavy duty work 
The “Ironclad-Exide” battery is the only battery that combines the four es 
sential features necessary in‘the best possible battery for Vehicle and Lot 
motive service. These are 

1. Ability to deliver power at heavy discharge rates. 

2. High Kilo-watt hour efficiency 
3. Long Life 

4. Inherent Ruggedness 
We have recently prepared a booklet entitled “Fifteen Points of ‘Ironclad- 
Exide’’’ which tells graphically the story of this 100% battery A copy wil 


be mailed you on request 


THE ELECTRIC STORAGE BATTERY CO. 


The largest manufacturer of Storage Batteries in the world 


1888 PHILADELPHIA, PA, 1919 
Boston Chicago Washington Denver San Francisco St. Louis 
Atlanta Pittsburg Minneapolis Kansas City Detroit Rocheste 


Special Canadian Representatives Charles E. Goad Engineering Co., 105 Bond Street, Toronto; 40-42 Belmont Park, Montreal 





Batteries are made by this Company for every storage battery purpose 
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10,000 AMPERES 


The extreme short-circuit test 
imposed by the Underwriterers 
Laboratories, Inc., subjects one 
fuse at a time to tull rated volt- 
age at 10,000 amperes. 














The New “Jacketed” Expulsion Link 
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“D & W” RENEWABLE FUSES 
MEETS THIS TEST 


ol Ameren , | 2. IA7 DP ne | 
Full description ot D & W Renewable 
Fuses is contained in Catalogue No. 16 

! ' 7 ' 56 " , 
and the tacts about the new “Jacketed 
Exnulsion Links are tald 4n-the: See 
XPUISION LINKS are COlId In the Supple 
ment to Catalogue No. 16. 


crarr«r rItrTer +} 4 i > Ki oe i — 
Kvery buyer should have these facts. 





- N D &W Fuse Compan 
\ iff ) ~ Providence RL y 


U.S.A. 
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The MAZDA Mill Type Lamp 








The regular MAZDA B lamp is rugged enough 
for almost any factory use. Occasionally, however, 
excessive vibration or reckless handling has in the 
past seemed to make necessary the use of old- 
fashioned carbon lamps in some places. These 
were hardy, but extremely wasteful of current, 
and the light was bad. Thenew NATIONAL MAZ- 
DA Mill Type lamp takes their place. It gives 
three times as much light for the same current ; 
gives better light; and because of its unique con- 
struction, will stand a great deal of abuse. 


NATIONAL LAMP WORKS 


of General Electric Co. 


Nela Park Cleveland, Ohio 


Each label below represents a sales organiza- 
tion equipped to give a complete lighting service. 








BETTER LIGHT 
Gy IOWLLANE ORKS 


OF GeneRAn ELECTING CO, AY 


The Piano-Wire Support 
Takes All the Shocks 








Just as the automobile springs take 
up the road shocks that otherwise would 
destroy the delicate mechanism of the mo 
tor car, so this piano-wire spring keeps 
shocks and vibrations from the lamp 
filament. This MAZDA Mill Type lamp 
will outlast most carbon lamps in heavy 
duty service. 








Handling More Material 
With Fewer Men. 


Raw, Unfinished and Semi- 
Finished Materials | 


Cutler- Hammer Lifting Magnets— 
Circular and Rectangular types — 








Movement of materials about the works 
loading and unloading can be speeded ut 
and done with fewer men. No 


grapling hooks or other mechanical means —_— 
rE a ee —_ 
for securing load are required. . 
~ cay +1 yy 6 sat’ thiwnaser am +! WIPYrPant f / 
Just lower the magnet throw on the current 


and lift. 


Ask any of the following offices for further information 


NEW YORK: Hudson Terminal (50 Church St. Wj 
CHICAGO—Peoples Gas Bldg. PITTSBURG—Farmers’ 

Bank Bldg. BOSTON—77 Franklin St. PHILADELPHIA | 
—Commonwealth Bldg. CLEVELAND—Guardian Bldg. 
CINCINNATI—Gwynne Bldg. DETROIT—Kresge Blig. 


Agents: H. B. SQUIRES CO., San Francisco—583 Howard St. 
Los Angeles—206 So. San Pedro St Seattle —S52 First Ave. So. 


GENERAL MACHINERY CO., Birmingham, Ala 





el The Cutler-Hammer Mfg. Co. 


Works: Milwaukee and New York 
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Lamps and Lanterns 


This big, fast selling line of flash- 
lights, hand lamps, and lanterns is one 
of real profit to dealers. Backed by 
national advertising and a high stan‘4- 
rd of manufacture Many exclusive 
features that make them popula 


4 Models of Hand Lanterns and Lamps 
12 Models of Flashlights 
Popular Prices —-Big Profits 


Write for our complete proposition. 


Dealers’ window displays furnished 


e€ 


Dealers, get in touch with this 
big selling line of Delta Electrical 
Specialties Write now, for par- 
ticulars. 


DELTA 


Giant Dry Batteries 


These are real giants of power. 
come back” line of quick repeater 
Widely advertised 


of finest materials that insureé 


big profit. 


GREATER POWER 
LONGER SHELF LIFE 


Order samples of the Giant. 
them—-compare them with ot 
Prove them to be real giants in « 


and power. 


Delta Electric Company, pep:. c, Marion, Ind 


Branches at New York City, Times Building, Times Square 


World’s standard batteries and electric lamps for hand use, bicycles, buggies, etc. 


GITOR TYPE 
my BATTERY 








San Francisco, Rialto Building 
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Vard Leonard 


Any of these values 
of Vitrohm Resistor Units 





7.5 Watts 5000 Ohms —— Sanne EACH |_| =6 Watts 4000 Ohm 
SIZE [E Je unit }+4 | ————— 
POTEPEreeLELrEreeeiin SHOWN) 1 
dieceneeneey— —|— > | | | ACTUAL | | | | | 
=§ Watts 4000 Ohms Sa: Ree ees | 6A Sees : 
T SIZE WETTTTLTLTCT CLL ry SIZE R 
frigriil. au eS EACH weer | C1 
LARGE Coco B/, =3 Watts 
SQUARE MARS AR ADS | $2500 0hm 


5 Watts 3000 Ohm 


|_| [SIZE 





ling 





—20 Watts 6000 Ohms— 


¢ 2 | 
. J 
| } 





——44 Watts 16000 Olims 








SIZE HS 





a Ward Leonard Vitrohm insures permanent value units—permits 
J of highest ohms in given space. Vitrohm, vitreous enamel, com- 
%, pletely seals the resistance element against corrosion or atmos- 
pheric disintegration. 
1 


* | Ward Leonar 






4 
~ v sib . . ° 
a Vest Engineering Co., Chicago Walter P. Ambos Co., Cleveland 
Miller Tompkins, Philadelphia seen S ee, 
Mor: se ° ectrica pecialties Co., Detroit 
ae meaiie —— Co., St. Louis McCrumm & Gillem, Birmingham 
¢ Material Co., San Francisco Lyman C. Reed, New Orleans 
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HUBBELL CORRECT REFLECTING 
From Your Present Lighting Fixtures 





























OMPLETE reorganization of your light- shapes and sizes, available for instant use on 

ing system may not be necessary. Cor- type of socket, pipe or conduit connection. 

rect lighting is a matter of correct re- In the new Hubbell Catalog this complete asso! 

flection, which is best obtained by ment of Reflectors is clearly shown, together wit 
means of scientifically constructed reflectors. diagrams explaining the light distribution of eacl 
Your present fixtures can be fitted with Hubbell Hubbell Practical Methods assist you in a prop 
Reflectors by means of the patented Holders. selection, thus giving you correct illumination 
These and the standard collar construction, make your plants or yards, and often saving the expels 
the entire Hubbell line. of over two hundred and delay of a complete re-wiring. 


Ask Your Jobber for the Reflector Catalog---or ask us 
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ECONOMY FUSES—ALL CAPACITIES 


Approved By Underwriters’ Laboratories 











ECONOMY RENEWABLE 
FUSES ALL CAPACITIES, from 
0 to 600 Amperes in both .250 and 
600 Volts and now approved by the 
UNDERWRITERS’ LABORA- 
TORIES, established and maintain- 
ed by the NATIONAL BOARD 
OF FIRE UNDERWRITERS 
and bear the label “Und. Lab. In- 
spected.” Economy “drop out’ re- 
newal links also bear the inspection 
symbol. 


In your future purchases ot enclosed 
fuses be sure to insist that both the 
fuses and the renewal links bear the 
inspection symbol. 


IN ALL CAPACITIES 


Economy “drop out” renewal links 
made approval possible for renew- 
able fuses. Millions in use for many 
years. 


Ask for and insist upon Economy 
renewable fuses and the famous 
Economy “drop out” renewal links. 











ECONOMY FUSE & MFG. CO. 


Kinzie and Orleans Streets: Chicago, U.S.A. 








Economy Fuses are also made in Canada at Xontreal. 
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Good boiler operation is necessarily based 
on such data as is supplied by Flow Meters 


A —> 


\ = NW 


aN Ua 
' — Gy 
=a} | 7 
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G-E Indicating, Recerding F 


‘‘These G-E Flow Meters show us 


how much steam is generated’’ 


E now obtain an accurate measurement of the steam gen. 

erated and in addition have the satisfaction of knowing that 
such conditions as bad firing, dirty tubes, incorrect draft, etc., 
will at once become apparent. These charts show the results the 
firemen are getting.” 
The large, legible indicating scale shows the firemen the effects of 
every adjustment of draft, feed water, etc. Any “loafing” boiler 
is detected at once and consequently we have materially increased 
the capacity of our boiler plant. 


G-E Flow Meters are made for measuring 
steam, water, gas, oil and air. Write our 
nearest office for Bulletin 46501B, describing 
these meters, and the Booklet, “A Gutde to 
Boiler Economy.”’ 


General © )Electric| 
General Office C oO = Schenectady, N.Y. 


340-15 











HE advantages of electric motors in industry are greater 
when the proper control and protective devices are installed. 










LY 





fh OR starting and controlling small motors put to In its four different forms, the FP-L0 respective 


industrial uses, the Type FP-10 Oil Circurt —provides for manual opening and closing of 
Breaker is recommended. It is applicable to ind mo 
tion motors of 25 h. p., 600 volts and less, maxi- ~ provides automatic protection against over-loads 
mum current capacity not over 50 amperes ats le3 automatic protection agaist failures ob 
z 
Complete enclosure of all live parts affords a hig — provides automatic protection against bot! 
> of personal safety and reduced fire hazard yads and fatlures of voltage 


The different arrangements of this breaker are described 
in detail in Bulletin 47419. Write our mearest office. 
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ue) Electric 


Schenectady, N.Y. 
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Correction of power factor with static condensers is the sumplesi and (- 
most economical method of reducing idle non-power producing current §gn 


















































































































r; 60-evcl 
« onde ms 
Equipment installed 





ee — National Aniline & Chi 
aie 


a Long Island, N. 


Additional Generating Equipment 
Not Needed 


G-E Static Condenser Equipment installed at 
the Long Island plant of the National Aniline 
and Chemical Co., raised the power factor 
from .65 to .85. 

This correction enabled the same generating 
equipment to carry 24% greater load. 
Excitation requirements were reduced 20% 
and voltage regulation improved. 

The need for a new generator, boiler and aux- 
iliary capacity was eliminated. 

What is the power factor of your station? Is 
it as high as it should be? 

Perhaps you would like to secure some of the 


above advantages. Our engineering special- 
ist will investigate if you so desire. 










General” AG 
General Office Co ni ey any Schenectady, N. Y. 






anqgG-E. Polyphase Induction Motors are extremely simple 
rreufand built to withstand hard usage in exposed locations 








: yroper ul n 

Y them In a imes . 

] AVallaDie f e industrial r 
( e~- long \-stop runs - bs 

quireme \ are 1 
] 

You can aN ae 1a \ ull large c ear the OLces Ol} 
been fished out of fire-swept ruins specialists in thew application 





FG) -\Electric 
Schenectady,N.Y 
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When you put yout 
wiuney into KERITE 
,ou make an = invest- 
ment in service. You 
do more than buy con- 
ductors, insulation and 
protection. You obtain 
the best possible com- 
bination of the most 


desirable qualities 
permanent torm. 


in 


KERITE remains long 
atter the price is for- 


gotten. 











TOPE 








Sirs, 
ORS oe naliCod beotindes 


go) TS See, ee 28 ce a ee 
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RUBBER COVERED: 
WIRES 2 CABLES) 


sseseusessesy: 


THE BEST FOR EVERY PURPOSE 


salle RUBBER xINSULATEL 
WIRE CO. 


JONESBORO, IND. 


CHICAGO BRANCH: 


210 S. DESPLAINES ST 
EASTERN REPRESENTATIVES: 
THOMAS & BETTS @105 HUDSON ST,,NY 


TULLE 








CUE PAACATEDA EGE OEGESEAGRAECDUCUEROU OEE AEOH REECE 


“TRADE MARK. 
REG. U. S. PATENT OFFICE 


When you get 
the habit 


of using OKONITE Insulated 
WIRES and CABLES, you 
have met Success more than 
half way. 


Our representatives will be giad to have you 
call at our Booth, Space 123, at the Atlantic 
City Convention. 


THE OKONITE CoO. 


Incorporated 1884 
Passaic, New Jersey 


Central Electric Company, Chicago, Tll., 
Gen’l Western Agents 


F. D. Lawrence Elect. Co., Cincinnati, O. 
Pettingell-Andrews Co., Boston, Mass. 
Novelty Elect. Co.. Philadelphia, Pa. 
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SIMPLEX STEEL TAPED CABLES 


Hundreds of 
towns and cities 
today use SIMPLEX 
Steel Taped 
Cables to dis- 
tribute current 
for street light- 
ing. Satisfac- 
tory service is 
assured because 
the cables are 
designed for just 
this type of un- 
derground dis- 


tribution. 


Low cost of 
installation and 
maintenance 
make them de- 
sirable from an 
investment 
standpoint. 
Streets need not 
be torn up; 
pipes, manholes 
and catch basins 
need not be 
moved, and no 
conduit is re 


quired. 


SIMPLEX WiRE & CABIE @ 


MANUFACTURERS 


201 DEVONSHIRE ST. BOSTON 


CHICAGO 


SAN FRANCISCO 





Pe 
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Electric Generating Sets 


EE i) 
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Designed and Built to 
U.S. Navy Specifications ! 


—which fact forcibly indorses their efficiency, design, dependability, and 
quality of construction. Have close regulation and are suitable for all 
light and power purposes. Specially adapted for isolated power plants, 
and as auxiliaries in large plants, as well as on shipboard. They are 
compact, self-contained units, consisting of a Sturtevant steam engine 
direct connected to a conservatively rated Sturtevant electric generator. 
Are made with automatic lubricating systems, either gravity or forced 
feed. All reciprocating parts of the engine are entirely enclosed within 
the engine frame, which is provided with oil- and dust-proof covers. All 
parts are readily accessible by removing these covers. Write us for 
Bulletin No. 239-E which details the merits, design, and construction of 
Sturtevant Electric Generating Sets. 


B. F. STURTEVANT CO. 


HYDE PARK, BOSTON, MASS., AND ALL PRINCIPAL CITIES 
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W. G. ABBOTT, Jr. 


Research Engineer 


Processes Electrical 
Inventions Chemical 
Special Machinery Mechanical 


Laboratory, Wilton, N. H. 


HUGH L. COOPER & CO. 


General Hydraulic Engineering, including 
the design, financing, construction and man- 
agement of hydro-electric power plants. 


101 Park Ave. New York 


IVES & DAVIDSON 
ENGINEERS 
Construction—Management—Valuation 
PUBLIC UTILITY PROPERTIES 


Rate Revision Cases Before Public Service 
ommissions 


61 Broadway, New York 








THE ARNOLD CO. 


Engineers, Constructors 
Electrical—Civil—Mechanical 


105 So. La Salle Street, Chicago 


ELECTRICAL TESTING 
LABORATORIES 


Electrical and Mechanical Laboratories 
Tests of Electrical Machinery. Apparatus and Sup- 
plies. Materials of Construction. Coal, Paper, etc 
Inspection of Material and Apparatus at Manu- 
factories 


80th St. and East End Ave., New York 


KREHBIEL COMPANY 


STEAM, ELECTRIC 
POWER PLANTS 


1712 Marquette Building 
Chicago, III. 








WILLIAM A. BAEHR 


Consulting Engineer 
Gas and Electric Plants 
Design, Construction and Operation 
Valuations and Reports 


People’s Gas Building, Chicago 


FOWLE & CRAVATH 


Engineers 
Electrical—Illuminating—Mechanica] 
Monadnock Block 
Chicago 


Frank F. Fowle James R. Cravath 


LESLIE-STEVENS Co. 


Incorporated. 


Power and Industrial Plants 
Reports—Design—Construction 


120 Broadway, New York 











Barclay Parsons & Klapp 
Consulting Engineers’ 


General Engineering, Design, Construction, 
Operation, Traffic Surveys, Appraisals, 
Examinations and Reports 
Electro-Metallurgical Plants, Designed, Built and 
Operated 


60 Wall Street, New York 


FARGO ENGINEERING CO. 
Jackson, Michigan 
HYDRAULIC ENGINEERS 


Specialize in the Design of Power Plants and 
DAMS ON SOIL FOUNDATIONS 


E. S. LINCOLN, INC. 


Consulting Engineers 
Investigations. Appraisals 


Hydro-Electric Development 
Electrical Laboratory. Standardization 


534 Congress Street, Portland, Maine 











ROGERS BIRNIE, A. S. M. E. 
WILFORD J. HAWKINS, A. S. M. E 
JOHN N. WATSON, Accountant. 
Consulting Engineers and Accountants 


Industrial Manufacturing Organizations 
Processes, Bankers Reports, Accounting, 
Ordnance Construction and Ballistic 
Problems. 


511 Fifth Avenue, New York. 





FORD, BACON & DAVIS 


Engineers 


115 Broadway 
New York 


New Orleans San Francisco 


LORD ELECTRIC CO. 
LORD CONSTRUCTION CO. 


Constructing Engineers 


New York Boston Baltimore 











H. M. BYLLESBY & CO. 


INCORPORATED 


Chicago, Continental & Commercial Bank 
Bldg., New York, Trinity Bldg. 


Purchase, Finance, Construct and Operate 
Electric Light, Gas, Street Railway and_ Water 
Power Properties Examinations and Reports, 
Utility Securities Bought and Sold 


Gannett, Seelye & Fleming 
ENGINEERS 
Farley Gannett Theodore E. Seelye 
Samuel W. Fleming, Jr. 

Civil, Sanitary, Hydraulic and Electrical Engi- 
neers. Reports, Appraisals, Design and Supervision 
of Construction 

Harrisburg, Pa. 


Erie, Pa. 
204 Locust Street Palace Hardware Bldg. 





"CONSULTING ENGINEER 
Engineering Organization, Magnetic, 
Mechanical and Electrical Design 


Specialist in Electrical Power Switching and Protec- 
tive Equipment, Industrial and Railway Contro! and 
Brake Equipment 


615—77th STREET, BROOELYN, N. Y 











CONSULTING ENGINEER 
Gas, Electric, Telephone Utilities 
Operation, Rates, Safety, Reports, 
Valuations, Quality of Service 
443-445 Washington Bldg., Madison, Wisconsin 








JAMES N. HATCH 


Consulting Engineer 

Designs, Estimates, Specifications and Reports on 
Engineering Structures, Self-supporting Stacks, Coal 
Handling Machinery, Intake Tunnels for Power 
Stations, Heavy and Complicated Foundations and 
Caissons 

Valuation, Appraisals and Financial Reports on 
Public Utility Properties 

1590 Old Colony Building, Chicago 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 


Hydraulic and Electric Developmen Water 
Supply. Reclamation Works and Flood Control, 
New York City, Equitable Bidg., 120 Broadway 








E. W. CLARK & CO. 
MANAGEMENT CORPORATION 
ENGINEERS 
Power Plants, Electric Power Trans- 
mission and Industrial Applications. 


Huntington Bank Building, Columbus, Ohio. 











W. J. HUDDLE & CO. 


Successors to 
Sloan, Huddle, Feustel & Freeman 
Consulting Engineers 
Valuations, Reports, and Rate Investiga- 
tions of Public Utility Properties 
1745 Conway Building, CHICAGO 


Merrill, Sweeny & Co. 


Engineers, Managers and Purchasing 
Agents for Public Service Properties 


Boston, Mass. 


— 


50 State Street, 





—| 








LOUIS COHEN, PH.D. 


Fel. Am. Inst. Elect. Eng. 
RESEARCH ENGINEER 
Expert in Patent Causes. _ 2 
Mathematical Investigations of Engineering 
Problems. 
1656 Euclid St., Washington D. C. 
Telephone Columbia 7707 








Illinois Testing Laboratories 


Electrical Meter-Instrument Engineers 
Designs, Tests, Inspections and Repairs 
Special Instruments Designed and Built for 
Electrical Measurements 


Madison Terminal Bldg. CHICAGO 








W. E. MOORE & CO. 


ENGINEERS 
Electric Furnace Installations 
Heavy Electric Motor Drives 
Power Plants 








eS i 











Pittsburgh, Pa. 
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NEILER, RICH & CO. 


Consulting and Designing Engineers 


Railway Terminals—Industrial Plants 
Reports on Engineering Projects 
Appraisals and Vaiations of Properties 


Manhattan Building, Chicago 


DWIGHT P. ROBINSON 
and COMPANY 
Incorporated 
Design Construct Finance Manage 
UTILILITIES INDUSTRIALS 


61 Broadway, New York 


STONE & WEBSTER 


Industrial Plan's and Buildings 
Steam Power Stations, Substations 
Water Power Developments. Gas Plants 


Electric and Steam Railroad Work 
Transmission lines 
NEW YORK BOSTON CHICAGO 








————_ 





NORTON, BIRD & WHITMAN 
Utility and Industrial Engineers 


New York Chicago 
501 Fifth Avenue 111 W. Monroe St. 
Clev2land 


Boston Swetland Bldg. Baltimore 








Halbert P. Hilti, 
e ‘e Pres. & Ger. ‘Mer 
J HH rold MeCreery, M , Sec. & Treas 


OPHULS, HILL & McCREERY 


Incorporated 


Fred © phuls, M. E, 
8 





SANDERSON & PORTER 


Engineers 


Designs, Construction, Management 
ydro-Electric Developments. _ 
Railway, Light and Power Properties. 


New York 


Reports, 


Chicago San Francisco 


UNDERWRITERS’ LABORATORIES 


Incorporated 1901. Established and maintained by 
the National — of lire Underwriters. For 
service—not profi 

Wa. ms “MERRILL, President 
Reports on Devices. Systems and Materials having a 
bearing upon Fire Hazards or Accident Prevention 

Principal Office and Testing Station 

207 E. Ohio St., Chicago 
New York Office and Testing Station, 25 City Hall P! 
Branch Offices Throughout United States and Canada 








SARGENT & LUNDY 


A. D. Lundy 
James Lyman 


Frederick Sargent 
Wm. S. Monroe 


° Power Plants 
Engineers Engineers Transmission Systems 
Power Plants, Industrial Plants, Mechanical Re- 9 7 y, Industrial Plants 
frigeration, Ice Making, Reports, Specifications, 72 W - Adams St. Reports Appraisals 
Tests \ppraisals. C hicago, Ill. 49 WALL STREET NEW YORK 
112-114 West 42nd St.. New York City 


VIELE, BLACKWELL & BUCK 


ENGINEERS 
DESIGNS AND CONSTRUCTION 


Hydroelectric and Steam 











EDGAR REED 


Consulting Engineer 
Designer of Electrical Machinery 


Estimates, Reports, . Plans, Specifications 
and Supervision of Lighting, Railway, Indus- 
trial and power Installations. 

585 Union Arcade Bldg., Pittsburgh, Pa. 








REPUBLIC ENGINEERS 
INC. 


Consulting and Constructing Engineers 
Valuations, Reports, Investigations, 
Design, Construction, Management 

60 Broadway, New York 
Youngstown, Ohio Cleveland, Ohio 


SCOFIELD ENGINEERING Co. 


Consulting Engineers 


Gas Works 
«electric Railway 


Power Stations 
Hydraulic Developmen<s 


Philadelphia 


THE J. G. WHITE COMPANIES 


Engineers—Contractors 
Financiers — Operators 


43 Exchange Place, New York 
London, Eng. 








SESSIONS ENGINEERING 
COMPANY 


CONSULT!ING ENGINEERS 
Electrical Mechanica: Power Design 
Construction Operation Service Basis 

22 WEST MONROE ST., CHICAGO 


GARDNER S. WILLIAMS 


Consulting Engineer 


Water Power and Electrical Developments 
Reports, Designs, Specifications, Surveys, Su 
perintendence. Estimates, Appraisals. 


Cornwell Building, 


Ann Arbor, Mich 








THE RALPH R. RUMERY CO. 











INCORPORATED 
CONSULTING ENGINEERS 
Report Appraisals Operation 
Design Construction 
50 Church St., New York 

a 








JOHN A. STEVENS, Engineer 


MEMBER A. 8S. M. E. 


Light, Heat and Power Problems. 
Power Plants 


Consultation—Analysis—Design—Construc- 
tion. Purchased Power Contracts Negotiated. 


8 Merrimack Street, Lowell, Mass. 








WOODMANSEE-DAVIDSON 
ENG!NEERING CO. 


Engineers 


Continental & Commercial Bank Bldg., 
Chicago, IIl. 
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CLARK Clamping Device 


esigned to meet requirements of telephone and 
their 
ssed by high-tension lines on single cross- 
of copper, 
iminum or lead, depending upon character 


THE CLARK ELECTRIC 


2403 Singer Building 











lines are 


Sets, 





for Single Crossarm 


of conductor 
cross-arm construction. 

Ask for bulletins showing other Clamping 
Individual Insulator Clamps and Seam- 
less Copper Splicing Sleeves. 


& MANUFACTURING CO. 


New York City, N. Y. 









used. Similar sets for double 
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16 <2-AND- LINCOLN STS. CHICAGO,ILL. 








AMERICA’S MARKET FOR 





Our immense warehouse and repair shops are com- 
pletely equipped with switch tracks, electric traveling 


cranes, light, heat and power plants, and every possible labor saving device. 


While we pay our men the same rate per hour in wages as our smaller 
competitors, we take fewer hours to do the work, and our cost of repair- 
ing the used machines we sell or those belonging to customers is smaller. 


It will always pay to “‘ Get it from Gregory.” 


Send for our ‘*‘Monthly Bargain Sheet’’ showing complete stock on hand (revised monthly), with the lowest net prices. 




















General Electric. 1800 
General Electric 1800 
Crocker-W heeler . 1890 
Kimble, slip-ring, variable 
speed . 1750 
Triumph j 1756 
Westinghouse : . 1700 
General Electric . . 1200 
Fairbanks-Morse .. . 1800 
General Electric 1800 
Westinghouse 1730 
Wagner, type BP, 220 v 1720 
Westinghouse 1130 
General Electric 1800 
Wagner » 6 ~- 1720 
Westinghouse ...... 1700 
Wagner A . 1140 
Westinghouse ...... . 1130 
Westinghouse . ‘ 850 
General Electric. ... 1800 
+ Wagner ; 1730 
Western Electric ... os Sea 
Richmond 1720 
Westinghouse 840 
Westinghouse TTT 850 
Westinghouse, type F, slip 
ring, variable speed 840 
Westinghouse 580 
Westinghouse 720 
Westinghouse 1120 
Westinghouse . 1750 
Allis-Chalmers, 220 v... 850 
Westinghouse 850 
Fairbanks-Morse 720 


3-PHASE, 60 CYCLE A.C. 


= >» Gibbs 93511 l 
3 PHASE, 60-CYCLE l 5 Crocker-Wheeler 900} 1 3 
GENERATORS | 6 Westinghouse, var.sp 87! 5-14: 50i1— 2 
: Ss 5 Colonial ..... 80}1— 2 
Kw Speed | 2 5 General Elec., var. sp! 500-1: 500 
2 15 Gen.-Elec, 220 v....... 1200 | 1 6 Western Electric 600}1— 2 
l 50 Crocker-W heeler, revolv- 1 6 Willey io75 ics 9% 
ing field, 2300 v 1200 | 1 6 Western Electric . 1000}1— 2 
1 60 Electric Machinery, revolv- 1 7} Northern 1450/4 3 
ing field, 2300 v, 2-ph 1200 | | 7} Browning 1440) 1] 3 
' : 1 74 Watson 1350j2— 3 
l 60 Electric Machinery, revolv- 1 7: National 975)2 3 
ing field, 2300 v 1200 | | 7} Allis-Chalmers 87511 3 
1 60 Electric Machinery, revolv- l 74 Westinghouse, comp 550} 2 5 
ing field, 2300 v 900 | 2 7} Browning 45013 5 
1—200 Western Elec., ‘poveteing l 74 Sprague-Lundell, printing 1- 5 
field, 240 or 480 v 600 |. press motor 140} 1 5 
1—200 Western Elec.. revolving l 10 Northern 1400) 1 5 
" 4 9 ; , g 1 10 Westingh., type S, comp 1325/1— 5 
field, 2200 v 600 } 1 10 Jenney .. 1060/1 7h 
1 10 National. 850} 2 7h 
1— 10 Fairbanks-Morse 700 2— 7} 
250-VOLT D. C l 10 Crocker-Wheeler, variable I 7} 
F speed . 720-1200|!1— _7} 
GENERATORS | 3 13. Crocker- W heeler . 1100 |2— 15 
5 1 13. Westinghouse 630,1— 15 
Kw ‘ js Speed | i 15 General Electric 1750 
1— 7) Western Elec 400 | 1 15 General Electric 1100} 1 20 
— 20 Sprague, DeLaval single- 12 15 Browning 900|1— 30 
stage steam turbine, for 150 i] 15 Jenney 850|1— 30 
ibs. steam pressure . 2000 |1— 15 West. Elec., series, crane I— 35 
1— 30 Western Elec.... 1250 | or hoist motor . 700 |1— 40 
1 30 Westinghouse . 725} 2— 15 General Electric 650}! 40 
i— 35 Sprague 750 | 1— 15 Allis-Chalmers 600|1— 75 
I— 35 Allis-Chalmers 725 | 1 15 Triumph 520 
1— 35 Western Elec.,Chuse En. 290|2— 20 Western Electric, crane or 
) 45 Westinghouse . 650 hoist motor 700 
1 50 C.&C 640 1— 20 Crocker-Wheeler 500 
1— 56} Northern 500 | !— 25 Westinghouse, series crane _ Hp 
1— 60 Keystone, Erie City En. 280 ee hoisting motors 6 
> ~~ “ - 1— 20 Westinghouse 400 |= o 
2 62} Allis-Chalmers 450 2 N 0 1 5 
i—100 Allis-Chalmers 850 l 30 . forthe a . 00 1 7} 
ny ou I1— 30 Westinghouse 600)¢ £3 
1—100 Gen Elec 550 | 2— 30 Westinghouse 575]? 7} 
2—125 Allis-Chalmers 850 | 2— 35 Allis-Chalmers 600 | ! cf 
i—150 Ft. Wayne, nee 2- I— 35 Northern 575]! - H 
bearing . ¥ 650 | 1— 35 Westinghouse, series, crane ] wi 
1—225 Crocker-Whee le r, *6-pole, or hoisting motor 500 : 10° 
3-bearing . soe 48071 35 Gen. Elec., type CL, form 1 10 
| B, comp., interpole, vari- : 10 
| able speec 3 3 10 
MOTORS a“ GENERATORS | l 40 Sprague, interpole, var 4 10 
a able speed, 650-900 4 10 
BALANCER SETS, ETC. | 1— 40 Northern — 
. l 40 National 
Kw Speed | | 40 “Westinghouse 10 
2 64 Westinghouse, 110-220 v 1 45 Holtzer-Cabot 10 
3-wire balance set . 1125] 1— 45 Allis-Chalmers 10 
l 74 Hp. Allis-Chalmers, MP, i— 50 National, MP 10 
220 v.,d.c. motor, dir. con 1 50 Allis-Chaimers 10 
to 30 v 170 amp. d.c. sh 4 50 Westinghouse 
generator with starter, dy- }1 50 Westinghouse 15 
Mamotor .........-. 1200 | 1 65 C.& 15 
15 Lincoln motor-gen. set, 3- : “2 Aills-Chaline - 15 
phase, 60 cy., 220 or 440 v 14— 75 Allis-Chalmers 
motor, dir con to 10 Kw., a 90 General Electric. i a - 
(91 amp., 110 v.) : 275 1 ¢ veneral Electric, interpole 15 
variable speed 300-400 | | 15 
2 30 Ideal 110-220 v. balancer 3—150  Allis-Chalmers 650 
set ee+-++ 1200] 1—200 Ft. Wayne, 6-pole, comp., 15 
2 150 Gen. E leo, rotary convert- interpole 500 
ers, 3-ph., 25 cy., 372 v 1 15 
a.c. to 600 v., 350 amp., l- 15 
de ‘ 750 i— 15 
2 PHASE 60-CYCLE 
220-VOLT MOTORS Hp 220 Volts, Speed 
Hp Speed | | } Westinghouse 1725}1— 15 
1— 5 Gen. Elec., type CVC, sh. 1 } Jenney, slip-ring, variable 
interpole 1650 speed . 1700 |1— 15 
1— 5 Robbins & Myers . 1040) 1 , Richmond 1120 











MOTORS 


220 volts Speed 
Wagner 1140 
Howell oa 0a 
Western Electric... . 1800 
Howell . 1800 
Howell - 1200 
Lincoln 1200 
Westinghouse, type CX 1120 
Howell, 440 v., new . . .900 
Fairbanks-Morse 1800 
Western Electric, 220 v 1800 
Western Elec., 440 v., new 1800 
Howell .. 1800 
Triumph . 1750 
Westinghouse, type CS, 
220 Vv . 1740 
Western Electric . 1200 
Howell . 1200 
Linco!n 1200 
Western Electric . 900 
General Electric, var. sp., 
slip-ring . ; 600 
Triumph 1750 
Western Electric 1200 


General Electric, type I, 
form K, vertical, 220 or 440 


volts . 1200 
Allis-Chalmers . 1150 
Westinghouse, type CX, 
220 Vv 1120 
General Electric, form K, 
2200Vv.. 900 


Westgh., type CS, 220 v_ 860 
Crocker-Wheeler, 220 v 850 
Westinghouse, ty pe F, slip- 
ring, variable speed, 220 or 
440 v., with Westinghouse 
drim controller and resist- 
Prey ee ee 840 
General Electric, form L, 
(wound rotor) 220 v 720 
General Electric, form K, 
2200 v Pere ee yee 600 








I— 15 


1— 20 
1 20 
I— 20 
1 20 
1— 20 
1— 20 
1 20 
1— 20 
1 20 
l 20 
2 20 
3 25 
1 25 
3 25 
2— 30 
1— 30 
] 30 
l 40 
1— 50 
1 50 
i— 50 
I— 50 
l 50 
I— 50 
1 50 
1—50 

1 50 
l 90 
1—125 
1—150 
2—150 


Allis-Chalmers, continuous 
duty, 220 or 440 v., slip 
ring, variable speed, with 
Union Bulletin 7075 a 


type controller ....... 


General Electric type IT C 
form M, slip-ring, (inter- 
mittent duty), 220 or 440 


v., variable speed with 


E. type TIH reversible 


drum controller and 
sistance 


General E lee trie, type 2K" T, 


form C, 220 


11’ 
F airbanks-Morse, type 
_ & sae 


Hews ll, 4 40 Vv 

Howell, 220 v., new . 
Howell, 440 v :new 
Gen, Elee., KT, form 


440 v., new, (40 deg.) ... | 
Howell, 220 v., new .... 


Howell, 440 v., new ... 


General Electric, form K, 


2200 v .. ; . 
Westgh., type CS, 2200 
F airbanks- eae, type 
440 v 


Westgh., , type re $, 2200 v 1165 
Gen, Elec., type K’ T, form 


B, 440 v., "new (40 deg 


zen. Elec, Type KT, form 
B, 220 or 440 v., new (50 


deg.) ‘ 100 
Westgh. typec ‘C * »220Vv 840 
Gen. Elec., form K. 2200 v 720 
Allis-Chs ilme rs, 2200 v 50 


Gen. Elec. type I, form K, 


220V 


Gen. Elec., type I, Sores 
M, 220 or 440'v , slip-ring, 
constant speed, with panel 


typestarter . 


Gen. Elec., typeI, form M, 
220 or 440 v., slip-ring, 
variable speed, with panel 


type controller 
Fairbanks-Morse, type 
ae 440 Vv 


Gen. Elec., type KT, form 
B, 220 or 440 v., new (40 


deg.) 


Gen. Elec., typeI, form M, 
220 or 440 v., slip-ring, 
constant speed with start- 


er 


Gen. Elec., type I, form 
M, 220 or 440 v., slip-ring, 
variable speed with panel 


type controller 


Westingh., type CS, 220 


or 440 v 


Westing., type CI, slin- 
ring, intermittent (30 min.) 
rating, 220 or 440 v., vari- 
able speed, with reversible 
drum-controller and resist- 


Foon 


Gen. Elec., form L (wound 


rotor), 220 or 440 v 
Gen. Elec., form K, 220 
440 v 


Gen. Elec ,form L, (wound 


rotor), 220 or 440v.. 
w estinghouse, type C¢ 
2200 v 


Ww agner, ¥ pe “BP, Model 
r, 220 


600 
G 
re- 
670 
800 
1730 
B, 
1200 
1200 
1200 
1200 
( 
900 
ODD 
900 
900 
v 870 
B, 
1200 


L, 


) 100 


1200 


1200 


B, 


or 
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Electrical 








A.C. STEAM TURBINE UNITS 


» 


ing equipment 
500 Kw. Westinghouse horizontal 


condensing equipment 
500 Kw G Vertical 


}-phase, 


densing equipment 


i] 


denser and pump 
D.C. STEAM TURBINE UNITS 


rheostat 
AA 
and panel board 


pressure 


DIRECT CONNECTED A.C. UNITS 
600 Kw. Can. G. E 
150 rpm., direct connected to 18 x 
Rice & Sargent cross compound eng 

300 Kva Crocker-Wheeler 3-pl 






) 


32 Rice & Sargent engine 
210 Kw. G. E 

60-cycle, 

nected to 20 x 20 Skinner engine 
150 Kva. Ft 


nected to 16 x 16 Erie City engine 
145 Kw. Westinghouse revolving field, 


horiz. engine 


9 2000 Kw. G. E. horizontal 2- or 3-phase, 

60-cycle, 2300-v., 3600 rpm. with condens- 
3-phase, 60- 
eycle, 370-v. (can be rewound for any stand- 
ard voltage), 3600 rpm. with or without 


a 60-cycle, 
2300-v., 1800 rpm. with or without con- 


100 Kw. G. E. horizontal 3-phase, 60-cycle, 
2300-v 3600 rpm. with or without con- 


75 Kw. G. E. 150 Ib. pressure, 250-v. without 


15 Kw. Diehl 550-v i-pole, 2500 rpm. direct 
connected to 27 hp. Terry Turbine Rheostat 


7% Kw. G E 1000 rpm., 250-v., 110 Ib. 


3-phase, 60-cycle, 1200-v., 
36 x 32 

we 

se 60-cycle, 

2300v., 164 rpm., direct connected to 20 x 


revolving field, 2- or 3-phase, 
2300-v., 200 rpm., direct con- 


revolving field, 3-phase, 


60-cycle, 2300-v., 225 rpm., direct con- 


3-phase, 60-cycle, 2300-v., 276 rpm lirect 
connected to 14 x 22 x 16 Springfield Id 


DIRECT CONNECTED D.C. UNITS 


300 Kw. Westinghouse 250-v, 240 rpm E. f 

125 Kw. Westinghouse 250-v., 280 rpm., direct 
connected to 14 x 24 x 14 Westinghouse 
engine 


2 60 Kw. Cro. Wh. 250-v., 275 rpm., direct 
connected to 13 x 12 Buffalo Forge engine 

60 Kw. G. E. 125-v., 280 rpm., direct con- 
nected to 12% x 14 Watertown horizontal 


engine 
37% Kw. Westinghouse 250-v., 320 rpm., di- 
rect connected to 10 x 18 x 10 Westinghouse 


engine 

35 Kw. Westinghouse 110-v., 310 rpm., direct 
connected to 11 x 10 Ames center crank 
engine 

30 Kw. Sturtevant, 125-v., 325 rpm., direct 
connected to 9 x 9 Sturtevant engine 


30 Kw. Westinghouse Elec. 1 


25-¥ 300 rpm., 
direct connected to 10 x 1 


t 
5 
0 Erie Ball en- 


30 Kw. Westinghouse 110-v., 325 rpm., direct 
connected to 10 x 10 Harrisburg engine 


BELTED A.C. GENERATORS 


250 Kw. Bullock, rev. fleld, 2- or 
cycle, 2300-v., 600 rpm 

200 Kw. -G. E., 3-phase, 60-cycle, 2300-v., 600 
rpm 


3-phase, 60- 


1 150 Kva. Westinghouse, 220-440-y }-phase, 
60-cyele, 900 rpn 
150 Kw Bullock, s-phase, 60-cycle 2300-v 
100 rpm 
115 Kw. Bullock, 2-phase, 60-cycle, 2200-v., 


300 rpm 
100 Kw. Allis Chal, 3-phase, 60-cycle, 2300-v., 
$00 rpm 
60 Kva. Bullock, 2-phase, 60-cycle, 
1200 rpm 
50 Kw. Westinghouse rev. field 
eycle, 220-v., 1200 rpm 
1 50 Kva. Crocker-Wheeler, 440-v 
60-cycle, 1200 rpm 


2300-v., 
3-phase, 60- 


3-phase, 


TELEPHONE 4337-4338 RECTOR 
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MACHINERY IN STOCK FOR 
IMMEDIATE SHIPMENT 


MOTOR GENERATOR SETS 
150 Kw. Westinghouse, 550-v., 1200 rpm., gen 
direct connected to 225-hp. 186 Kva. West- 
inghouse synch. motor, 3-phase, 60-cycle, 
2300-v¥ 
108 Kw. Cro. Wh. type, Seed. 36-v., gen. direct 
connected to 165-hp. Cro. Wh. 230-v. D. ¢ 
motor 
Kw. G. E. 230-v., D. C. gen lirect con- 
nected to 35-hp. G. E }-phase, 60-cycle, 
2200-v. motor 


ROTARY CONVERTERS 
300 Kw. Westinghouse 3-phase, 370-v. A. ¢ 
575-v. D. C., 600 rpm 
150 Kw. Westinghouse 2- or .3-phase, 185-¥ 
A. C., 250-v., 720 rpm. 


FREQUENCY CHANGER SET 
600 Kva Allis Chalmers 


2300-v.. on one end; 
6600-v., on other end. 


GASOLINE ENGINE SETS 


Kw. New G. E. 125-v., 560 rpm., gen. direct 
connected to 4-cycle 4-cy G ). gasoline 
engine, 43/54-hp., 560 rpm 

10 Kw. G. E. 250/125-v., 3-wire gen., 600 
rpm., direct connected to 4-cycle 4-cy., 600 
rpm. 16-hp. G. E. gasoline engine 


$-phase, 60-cycle, 
3-phase, 25-cycle, 


ee 
on 


5 Kw. G. E. 125/250-v., 3-wire, 750 rpm 
gen. direct connected to 8/10-hp 1-cy 
G. E. gasoline engine, 750 rpm 

5 Kw. G. E. 120-v., gen. 750 rpm., direct 





connected to 8/10-hp j-cylinder gasoline 
engine 


3-PHASE, 60-CYCLE MOTORS 


1 200-hp. Westinghouse 440-v., 500 rom, 
slip ring 

2 200-hp. Westinghouse 440-v, 585 rpm 
slip ring 


1 150-hp. Westg. Cc. W 140-y 585 rpm 


ARCHER & BALDWIN, Inc., 114-118 Liberty Street, New York City 
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Alternating Current Motors 
All New, 3-Phase, 60-Cycle 


fice and 





Zz 
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Hp. R.p.m. Volts Type Make 
3 1800 220 or 440 AN A llis-Chal 
3 1200 220 or 440 AN A llis-Chal 
5 1800 220 or 440 AN Allis-Chal 
) 5 1200 220 or 440 AN Allis-Chal 
! 7 1800 220 or 440 AN Allis-Chal 
7 1200 220 or 440 AN Allis-Chal 
7 900 220 or 440 AN Allis-Chal 
I 10 1800 220 or 440 AN Allis-Chal 
10 1200 220 or 440 AN Allis-Chal 
10 900 220 or 440 AN Allis-Chal 
15 1800 220 or 440 AN Allis-Chal 
1 15 1200 220 or 440 AN Allis-Chal 
15 900 220 or 440 AN Allis-Chal 
i 20 1800 220 or 440 AN Allis-Chal 
{ 20 1200 220 or 440 AN Allis-Chal 
20 900 220 or 440 AN Allis-Chal 
25 1800 220 or 440 AN Allis-Chal 
25 1200 220 or 440 AN Allis-Chal 
25 900 220 or 440 AN A llis-Chal 
30 1200 220 or 440 AN Allis-Chal 
f x0 900 220 or 440 AN Allis-Chal 
40 1200 220 or 440 AN Allis-Chal 
50 1200 220 or 440 AN Allis-Chal 
40) 900 220 or 440 AN Allis-Chal 
50 900 220 or 440 AN Allis-Chal 
75 1750 220 or 440 CS Westghse 
75 1200 220 or 440 AN Allis-Chal 
7h 900 220 or 440 CS Westghse 
! 75 900 220 or 440 AN Allis-Chal. 
75 720 220 or 440 AN Allis-Chal. 
100 900 220 or 440 AN Allis-Chal 
100 720 2200 AN Allis-Chal 
100 720 220 or 440 AN Allis-Chal 
100 900 2200 AN Allis-Chal 
150 900 2200 AN Allis-Chal. 
150 900 220 or 440 AN Allis-Chal 
0 720 2200 AN Allis-Chal. 
150 720 220 or 440 AN Allis-Chal. 
“00 720 220 or 440 AN Allis-Chal. 


No 
1 
3 
1 
1 
1 
1 
3 
1 
1 li 
l 
1 
1 
1 
1 
1 
l 
l 
1 
1 
1 
1 
1 
l 
1 
1 
l 


UTE 


Alternating Current Motors 
Slip Ring, 3-Phase, 60-Cycle 

Hp. R.p.m Volts rype 
30 900 2200r440 ANY 


Make 
Allis Chal 


50 900 220 or 440 ANY Ai)llis-Chal 

75 900 220 or 440 ANY Allis- nal 

75 720 220 or 440 ANY Allis. Chal. 
100 900 220 0r440 ANY Allis Chal 
100 720 220 or 440 ANY Allis- Chal 
150 900 2200r440 ANY Allis- Chal 

150 720 220 or 440 ANY Allis- Chal 

150 900 2200 ANY Allis- Chal 
150 720 2200 ANY Allis-Chal 
200 720 2200 ANY  Allis-Chal. 


lof the above Slip Ring Motors, complete witb 
drum controllers 


Direct Current Motors 
All Rebuilt, 230 to 250 Volts 


Hp R.p.m Wdg. Type Make 


7 975 Sh MP Peerless 

2} 700/900 Sh. 8S Westghse. 
3 1200 Sh MP Fidelity 
3 580/1160 Sh SA Westghse. 
6 750/1500 Sh SK Westghse. 
10 1180 Cp. 8 Westghse 
10 1180 Sh Ss Westghse 
15 1000 Sh Ss Westghse 
5 1000 Cp. 8 Westghse. 
17} 585 Sh A-14 Gibbs 


20 650 Sh MP 
20 650 Sh MP 
20 600 Sh MP 
20 900 Sh MP 
20 800 Sh MP 
20 1025 Cop. 8 
20 975 Cp 


Northern 
Milwaukee 
V.E 


Hobart 
Imperial 
Westghse 
Westghse 
Northern 
Westghse 
Northwestern 
Jenny 
Northern 

40 700 Sh RC G.E 
6 OR W.E. 
Northern 


60 800 Sh. MP 
3 Westghse. 


65 750 Sh Ss 





BARGAINS!—STOCK SHIPMENT 


l 75 750 Cp. M Westghse 

l 75 850 Cp. MP Milwaukee 
l 75 700 Cp. §S Westghse 

1 95 500 Cp. MP Jenny 

1 105 945 Cp DLC G.E 

2 165 315 Cp MP Northern 

1 146 525 Cp. M Westghse 


DirectCurrent EngineGenerator Sets 


All Rebuilt 


i—40 Kw., 230 V., D.C. sh. wd. 725 R.P.M. Mil- 
waukee Generator, belted ‘to 1—Ball Steam 
Engine, complete 

1—56 Kw. Westinghouse Generator, 250 V., 750 
R.P.M., belted to Lord Howler Steam Engine. 

1—56 Kw , cp. wd. 250 V., 675 R.P_M. Westinghouse 
Generator, belted to Westinghouse 3 cylinder 

ras Engine. 

35 Kw., 125 V., 300 R.P.M. Westinghouse Gen 

erator, with pedestal bearings, sole plates and 
shaft for direct coupling. 

1 150-kw , 250-V., D.C., ep.wd. Morgan Gardner 
Generator, direct connected to Atlas steam 
Engine, complete, all accessories 

1—100-kw., 250-V., D.C. Ft. Wayne Generator 
direct connected to Russell Steam Engine 
complete, all accessories 

1—60-Kw., 125-volt, D.C., 














275-r.p.m., ep.wd 


Ridgway Generator, direct connected to 
1—Ridgway steam engine, complete with 


switchboard 

1—75-Kw., 250-volt, D.C., | ep.wd Northern 
Generator, direct connected to Russell steam 
engine, complete. 


Turbo Generator 
1 1250-Kw., 2300-V., 3-ph., 60-cy. Westinghouse 


Parsons turbo Generator Set, horizontal typ 
comp lete 


Locomotive 
1—7-ton 250 V DC. Morgan-Gardner 42-in. gage 
Haulage Locomotive 
Mining Machine 
1—CE-7 Sullivan Mining Machine No. 239, 


Class CY-16-42-in. gage, complete with acces- 
sories 


‘AMERICA’S BARGAIN HOUSE”? 
DUQUESNE ELECTRIC & MANUFACTURING COMPANY 


Factory S Cable Address 
PITTSBURGH, NEW AND REBUILT ELECTRICAL EQUIPMENT —**DEMCO” 
PA; WRITE. WIRE OR TELEPHONE 
urn Hnnaeannnent TEE TT " 
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I TTT 
: | ELEY EV CO Ine ¢, BAL THMORE 
; LOAN 
Main Office: Baltimore, Md. Philadelphia Office: New York Office: 280 Broadwa, 
Phone St. Paui 7720 1105 Finance Building Phone Worth 1254 
Cable Address: ‘“STALEVCO”’ 3 
= Industrial Plants and Buildings Electrified : 
saaiaiir hit ACO.v.S Pato : 
. * dl . + . = 
High-Tension Transmission Lines and Substations Designed and Installed : 
PART OF OUR STOCK IS LISTED BELOW WRITE WIRE PHONE 
= 17 
STEAM ENGINE GENERATOR UNITS STARTERS FOR SQUIRREI. CAGE MOTORS—220-VOLT D. C. E 
4—-Complete Engine Generator Units, each unit MOTORS ; No. H.p. Make Type R.p.m. Avai = 
consisting of a Starting Compensators, new and used, all Types, 1 2 G. E. CQ 1900 U_ Stoci = 
60-kw., 120-volt, asrost-ousvens vn" aa ue Woes Makes and Capacities in stock. : : zpeents ‘ Int 900 U_ Stoc! = 
Sy st m Generator, direct conne a r ~ 2 Ba d . EB. IF 1700 U Stoc = 
Cc Shandler & Taylor horizontal 13 x 13 slide- Write us your Requirements 1 4 Dc 940 7 Stocs E 1s 
valve steam engine, operating at 240-r.p.m. on MOTORS—3-PHASE, 60-CYCLE, 1 5 .E. 1150 N Stoc = 
100 Ib. steam pressure. 550-VOLT 1 7 } G.E. Vr. spd 450-900 Stocl E 
Included with the above outfits are: No. Hp. Soke Type R.p.m. Avail. : 2 Browning Fer uae u Btox } = 
Generator Panels, with the usual meter equip- 6 15 Westgh. CS 1800 N Stock 1 )? a WT Genk = 
, ment and circuit breakers and switches. All 1 75 Westgh CW 900 N Stock 1 rf Westeh. lev, Cpd = L Sam = 
four units are in first-class condition and are 1 100 Westgh. CW 900 N Stock 1 15. GE CE Sh I 1100 t _— k 2 
available for immediate delivery. The com- 1 125 Westgh CCL 3Brg 450 U Stock 1 20 Ft. Way ne E lev. Cod 820 U Stocl = 
plete outfit is subject to inspection. 1 150 Westgh. CCL3Brg 514 U Stock 1 20 Westgh I 1300 U Stoci = 
MOTORS—SINGLE PHASE, 60-CYCLE cine ae 2 os ae 1 35 Wood LB Cpa 465 U_ Stock : 
: < i = : . Hae a 4 Spe 40 Westgh. 8S Cpd 550 U_ Stock = 
No HD. Make Be 110-220 1760 U Stock R | i 173 Westeh) CCL3Brg 600 U stock | 1 40 All-Chal. Cpd 600 U Stock z 
5 agner BA 110-220 1750 U_ Stock 2 200  Westgh. CW 600 N Stock : 
| & Wanner Elev. 220 900 U Stock 1 200 WE M 3Bre 600 N Stock MOTORS—550-VOLT D. C. = 
1 5 Wagner BA 900 U Stock No. Hp. Make Type R.p.m. Avail = 
ee Wagner BA 110-220 1200 U Stock MOTORS-—2-PHASE, 25-C YCLE, 225-VOLT | 1 10 G.E cE! a0 'U Been 5 
We also have a large stock of Starters (all No. Hp. Make Type R.p m, Avail. = 
capac ities) for single-phase motors 1 50 Westgh. CCL 3Prg 250 U Stock GENERATORS D. e: = ‘ 
Most of them are New, and are equipped with 1 50 Westgh. HE 250 U Stock — —~~ : 8 
Undervoltage Release 2 50 Westgh. CW 250 N Stock _ jAW. Make * Type eR DR. Avail s 
1 50 W.E. M 250 N Stock ‘ estgh. > y Stock = 2 
MOTORS-—2-PHASE, 60-C YCLE, 220-VOLT | 2) 75 wWestgh. CW 250 N Stock | ! {Phoenix = L. 110 525 U Stock : ~ 
No. Hp Make Type a p.m. Avail. 1 75 W.E. M 250 N Stock i f Diehi > ae ye pi o - eet : = 
1 2 E KQ 200 U Stock MOTORS—3-PHASE, 25-CYCLE, 1 1.8 FM. TR 115 2350 U Stock : - 
nts Fidelity nF 1290 U Stock 220 and 440-VOLT 1 1} Pyoenix 1 110 1050 U Stock : 2 
75 Westg. r Ww 900 N_ Stock .- a Pp. Alb phos hae R. em ay ae : Hi a: e bo t10 2200 U Stock : - 
l 100 Westg. CW 900 N Stock 0 Chal. AN 5 oc i +, G Ez C 2 <2 2 Stoc] : 2 
OF yor ny 50 1] Stock ! All.-Chal. AN 1500 U Stock 23 1. E Q 110 §=875 U Stock = 
a ge EK eae rive 2 1s All “Chal AN 750 N Stock | 1 23 Browning 110 540 U Rentd : 1 
a a Seer a 3 30 W.E. kT 750 N Steck | 1 3 y.E oF 110 1950 U Rentd : 2 
MOTORS—3-PHASE, 60-CYCLE 1 30 W.E. KT 750 N Stock 1 37 c /&C 125 800 U Stoc} : 9 
220 d 440-VOLT 1 30 All.-Chal. AN 750 N Stock FH 1 
— 1 30 Westgh. Cw 375 N Stock D. C. TURBINE Ser aron SETS E 
No Hp. Make Type R.p.m. Avail 4 40 E KT 750 N Stock 125 VOLTS D. C. = 1 
1 7} Weste. HF 1200 U Stock 9 40 Mi -Chal AN 750 N Stock A 7 
} , ® 2 al. A? , 7 ; : 9 
5) 71 West. cS 1800 N Stock 1 40 Westgh. CW 375 N Stock No. Kw. Make Type St i? Ib Avail 2 
? “ ~ > 9) 1 Iv 25 2 = 
7} Westg. F 900 U Stock 5 t ‘S 750 U Stock 2 1} Pyle Marine 12 N Stock = 1 
1 7} g , 1 50 Westgh. Cé§ ‘ . y 2 v toc] : 
I 7} Howell SC 1200 N Stock | 3° 50 = All.-Chal. AN 750 N Stock | 2 3, Pyle Marine 12 5 N Stock i 1 
1 73 ies - , re + Le soe 4 6 50 W.FE. KT 750 N Stock 1 74 Westgh. Marine 85 N Stock i ; 
2 7) All-Chal. AN 200 N Stock 1 50 Westgh. HF 250 U Stock 5 
| J! aa a 300 0 stock | 2 59 Westeh. Cw 250 N Stock SWITCHBOARDS FOR TURBO SETS : 2 
10 Westgh.. CX 1200 U Stock i 80 Ww Westgh rer L 3Brg 280 U Stock We can supply immediately a small Switch E 
3 10 All.-Chal. AN 1200 N Stock 9 75 Westzh. CW 250 N Stock board Panel for use with these small Steam Tur- : 1 
2 10  All-Chal. AN 900 N Stock | { 92 WE M 380 N Stock | bineSets. The Switchboard will consist of: : 
l 10 W.E KT 1200 N Scock 1 75 Ww. E. KT 1500 N Stock ii —— . 2 
2 15 All-( pel. ay itt i i Me OW.E. T 1500 N Stock | {—_phesne Oe Docent. 
1 15 All.-Chal. AN 900 N Stoc 1 150 W.E. KT 750 N Stock - 
.. 45 All.-Chal. ANY 900 N Stock | 1 150 W.E. M 500 N Stock St Pp 3 
; 3 ORM KBY ey Seek 1 0) |6Wemh. ~6C 500 U Stock oc : 
= 3 20 & 2 Stock : q 
= 1 20 G.E M 600 U_ Stock ten 25-CYCLE, TRANSFORMERS z 
= 2 20 Aill-Chal. ANY 1200 N_ Stock 550-VO i : 
= . ean All.-Chal. AN 1200 N Stock | H Pet eae <r Rpm. Avail All standard sizes, both 60 and 25-cycle, 1 
= 1 20 All.-Chal. AN 900 N Stock 1 oO. 30 -D. All “Chal AN ype p vs N ‘Greate available for prompt shipment. P 
1 20 All.-Chal. ANY 900 N Stoc : Weateh” CW 375 N 8 
1 20 Westgh. " Cw 1200 N Stock | {| 39 Westeh. CW 373 N Stock AIR COMPRESSORS AND AIR | 
2 25 estgh. § 7 S S Sore A ‘ 3 
1 Of All-Chal. AN 1200 N Stock 1 50 Westen. CCL 3Brg zi8 U Stock RECEIVERS 
2 25 All.-Chal. AN 900 N Stock i 50 Westgh. . 250 U Stock Let us know your requirements, as we have a larg: ] 
: or y “he AN 9 r . 2 50 Westgh. CW 250 N Stock k ilabl 
1 30 All.-Chal. AN 1200 N ees 1 50 W.E. M 250 N Stock stock available. 
30 All.-Chal. AN 900 N Stoc q - ss = 
30 All.-Chal. ANY 1200 N Stock : z wens. Cw Ey 14 a Stock 1 
1 30 All.-Chal. ANY 900 N ee a } N Stoc 1 
1 35 Westgh HF 900 U Stoc Ss— ° = ‘ 
2 40 T-Chal. A? 1900 N Seock | _ _ MOTORS—110-VOLT D.C. FREQUENCY CHANGER 
2 40 All-Chal. ANY 900 N Stock No. H.p. Make ‘ Type Rp.m. Avail. SET 
2 50 All-Chal. AN 720 N Stock | 5 1-16 R.&M. Sh | 900 U Stock 
1 50 All.-Chal. AN 1200 N Stock | 1 + C.W. CM Sh 900 U Stock 25-60 Cycles, 4000 K - aia 
1 50 All-Chal. ANY 900 N Stock 1 1 Westgh. R 1800 U Stock | ye C8, | 000 Kva. capaci ys comple 
1 75 All.-Chal. AN 900 N Stock ; : rues nix &a r++ u — and available for early delivery. 
1 75 All.-Chal. ANY 20 Stoc . Q 95 Stoc ' 
1 100  Westgh. CS 720 N Stock | | i, Sieni GSh 1180 U Stock 
9 fF . Ww Stoec 1 1} Phoenix L 450 U Stock 
2 150 Westgh. a poe a £ — i e W.E Cpa 1150 U Stock 
1 150 rE N 5 N Stoc « pe See 4 Re. 
1 150 Westgh. CW 720 N Stock | ! 2 W.E. DF: 850 U Rented . 
1 150 Westgh. CW 900 N Stock 1 2 Westgh. SN Sh 1200 U Stock 
1 150 Westgh. HF 600 U Stock | } 3. G.E. CR Sh 700-1125 U_ Stock 
2 150 Westgh. CW 600 N Stock 1 3? Browning _ 475 U Rented : ) 
1 150 Westgh. CCL3Brg 514 U Stock 1 3% 3}. E. CQ 775 U Rented 
> a ae SUT Stock 6 5 Westgh. SA Sh 1300 U Stock 
2 200 Westgh CW oe . a 3 5 El. Dyn. Sb 550-1650 Stock 
9 y » t . «he . . e 
i; 3000 Westgh. CW 600 N Stock | 1 Westgh. SKSn “1100 U Stock 
5 9 eate “Ww 20 N Stoe é +.&C. Sh toc 
; == yeas I bes 900 7 oe 1 E Westgh, M 625 U Rented 
pia ci : 1 63 Westgh. 8S Cpd 650 U Stock 
MOTORS—3-PHASE, 60-CYCLE, 1 6 Otis D 400 e Stock 
2220-VOLT 1 7} C. E. 550 U Rente 
No. Hp Make Type R.p.m. Avail ; + - Ww _ ne Bl 24 ¥ — 
7F ~ ATT Stock ( estgh Ss 55 Stoc 
| & &s., Se oe 15 R&M. Cpa 1050 U Stock 
ova = - a MNS 2 5 Westgh. SK Sh 250 U Stock 
75 stg ( 900 N Stock 4 , 3 
| 100 Westen. GW 900 N Stock | 1 15 Eddy G Sh 900 U Stock Ip 
; o> ==” 600 N Btock | 1 15 Wood L. Be 230 U_ Stock : 
2 150 Westgh. CW 600 N Stock | ! 20 G.E CVC Sh 720 U Stock 
1 > ee ; 4 : > 1 20 Holt Cab. MP Sh 700 U Stock 
(a wae ON Gk | 1 20 Holt Cab. &h 775 U_ Stock : 
| 200 we M 3Bre 600 N stock | | 20 Westgh. 8 275 U Stock 
i 300 GE. eee 514 U Stock | 1 20 A.C, 300 U Stock 
: yy 
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1773B 


1870- 


Stock 


No, 
2114 
2098 
2098 
2032 
2008 
2166 
1842 
2005 
2006 
1998 
1999 
2025 
1572 
1997 
1773 
2158 
2084 
1990 


19904 


1618 
1573 
1975 
1976 
2093 
1991 
1917 
2122 
1971 
1972 


ELECTRICAL RICAL. EQU IPMENT - ENGINEERS 


ALSO SPECIALISTS IN HEAVY AND DIFFICULT REPAIRS 


In Stock 


MOTOR GENERATOR SETS 


One 75-kw., 120-volt, 690-r.p.m., Crocker-Wheeler, compound wound, 
direct current Generator coupled by means of flexible coupling to 100-hp 
200-volt, 3-phase, 60-cycle, Western Electric squirrel cage Motor, com- 
plete with field rheostat and starting compensator Immediate 


One 75-kw., 125-volt , Westinghouse, type S, compound wound 
D.C, Generator, mounted on sub-base with and direct coupled to 110-hp., 
440-volt, 3-phase, 60-cycle Westinghouse squirrel cage motor, complete 
with field rheostat and starting compensator Immediate 


680-r.p.m 








D.C. DIRECT CONNECTED UNITS 


1874—One 60-kw., 125-volt, 280-r.p.m. General Electric, direct current, com- 
pound wound Generator, direct connected to 13 x 12 Payne aimple center 
crank engine, complete : Immediate 
2095—One 50-kw., 250-volt, 275-r.p.m. Sturtevant, direct current, compound 
wound Generator, direct connected to 12 x 12 Sturtevant vertical en- 
gine 1 week 
1956—One 35-kw., 250-volt ,300-r.p.m. General Electric, direct current compound 


wound Generator, direct connected to a 10 x 10 Harrisburg standard side 
crank engine a ; Immediate 


DIRECT CONNECTED A.C. UNITS 


2156- , 440/220-volt, 


with bel 


One 75-kva 
Generator, 


Payne simple side crank engine, 


MOTORS—Immediate Shipment F. O. B. New York or Hoboken 


Hp Volts Speed Phase Cycles Make and Type 


300 2200 450 3 60 Gen. Elec. Slip Ring 
300 550 450 3 60 Gen. Elec. Slip Ring 
300 400/220 450 2 60 Gen. Elec. Slip Ring 
200 2200 600 3 60 Gen. Elec., Sq. Cage, New 
175 2200 575 3 60 General Electric 
150 440/220 600 3 60 Westinghouse, Slip Ring 
150 440/220 600 3 60 Crocker-Wheeler, Slip Ring 
150 2200 575 3 60 Western Electric, Sq. Cage 
150 2200 575 3 60 Western Electric, Sq. Cage 
125 2200 575 3 60 Western Electric, Sq. Cage 
125 2200 575 3 60 Western Electric, Sq. Cage 
100 2200 514 3 60 Gen. Elec., Slip Ring 
100 220/440 1200 3 60 Crocker-Wheeler, Sq. Cage 
100 2200 695 3 60 Western Electric, 10 days 
100 115 600 DC DC _ Crocker-Wheeler 
100 2200 900 3 60 Gen. Elec., Slip Ring, New 
L00 115 575 DC DC Gen. Elec. 
85 2200 720 3 60 Gen. Elec., Ferm L 
85 440/220 720 3 60 Gen. Elec., Form L 
75 220/440 1200 3 60 Gen. Elec., Sq. Cage, New 
75 440/220 900 3 60 Crocker-Wheeler, Sq. Cage 
75 2200 870 3 60 Western Electric 
75 2200 870 3 60 Western Electric 
75 115 475 DC DC Westinghouse, S 
75 2200 900 3 60 Allis-Chalmers, Sq. Cage 
65 500 725 DC DC Gen. Elec., MP 
65 115 575 DC DC _ Crocker-Wheeler 
60 2200 695 3 60 Western Electric, 10 days 
60 2200 695 3 60 Western Electric, 10 days 


50 440/220 720 3 60 Allis-Chal., Sq. Cage 


50 440/220 720 3 60 Allis-Chal., Sq. Cage 

50 220/440 600 3 40 Crocker-Wheeler, Sq. Cage 
50 550 900 3 60 Gen. Elec., Form L 

50 220/440 720 3 60 Gen. Elec., Slip Ring, New 


BELTED D.C. GENERATORS 


One 80-kw., 125-volt, 660-r.p.m 
Generator, complete with base, pulley and rheostat 
ne 75-kw., 125-volt, 700-r.p.m., direct 
rocker-Wheeler Generator, complete with pulley, 


current, 
base and rheostat. 


ner 


ne 70-kw., 125-volt, 575-r.p.m. Westinghouse, type S, compound wound 
‘enerator, complete with base, puney and rheostat . Immediate 
ne 55-kw., 125-volt, 650-r.p.m. Crocker-Whecler, compound wound 
ienerator, complete with base, pulley and rheostat Immediate 


One 25-kw., 250-volt, 
enerator, complete with base, 
ne 10-kw., 125-volt, 1135-r.p.m., 
estinghouse, type S Generator, complete pulley 
125-volt, 850 r.p.m., 


700-r.p.m. Auslis-Chalmers, 
pulley and rheostat. 

direct current, 
, base and rheostat 


74 


7 }-kw., 






General Electric, type MP, compound 
Immediate 


compound wound 


compound wound 
compound wound 


i compound wound General Electric 
ype C E Generator, complete with base, pulley and rheostat .Immediate 


257-r.p.m 
ted exciter and rheostat, 


Westinghouse revolving field, 


complete 


1898 
2160 
2161 
2163 
2106 
2107 
2162 
1923 
1921 
21¢8 
2165 
2165A 
1922 
1968 
1969 
2142 
2071 
2144 
2128 
2129 
1966 
1759 
2145 
2127 
1762 
1850A 
2103 
2118A 
2141 
2126 
2124 
2123 
2134 
1658 
2131 
2132 
2136 


2059—One 


2110—One 


1930—One 


1891—Three 100-kw., 


OFFICES AND SHOPS 
SEVENTH AND ADAMS STS., HOBOKEN, N. J. 


Telephones (New York Wire) Rector 5163 
Hoboken 720-721 


A.C 
direct connected to 13 x 12 
Immediate 


50 220/440 900 2 60 Gen. Elec., Form L 
50 440/220 1200 2 60 Gen. Elec., Slip Ring, New 
40 220/440 720 3 60 Gen. Elec., Slip Ring, New 
40 440/220 720 3 60 Gen. Elec., Slip Ring, New 
40 440/220 1200 3 60 Gen. Elec., Slip Ring, New 
40 220 1200 2 60 Gen. Elec., Slip Ring, New 
40 440/220 1200 2 60 Gen. Elec., Slip Ring, New 
35 230 600 DC DC Crocker-Wh., Comp. Wound 
30 500 625 DC DC Allis-Chalmers 
30 440/220 1200 3 60 Gen. Elec., Slip Ring, New 
30 440 /220 1200 3 60 Gen. Elec., Slip Ring, New 
30 220 1200 2 60 Gen. Elec., Slip Ring, New 
30 230 550 DC DC Allis-Chalmers 
30 2200 870 3 60 Western Electric, Sq. Cage 
30 2200 870 3 60 Western Electric, Sq. Cage 
25 115 750 DC DC Crocker-Wheeler 
20 500 1125 DC DC Gen. Elec 
20 115 800 DC DC Gen. Elec., RC, New 
2 230 775 DC DC Crocker-Wheeler 
20 230 775 DC DC Crocker-Wheeler 
20 2200 1150 3 60 Western Electric 

20 220/440 1200 3 60 General Electric, Sq. Cage 
15 115 900 DC DC Crocker-Wheeler 
15 230 1150 DC DC Ideal 
15 220/440 1200 3 40 General Electric, Sq. Cage 
13 115 875 DC DC Westinghouse, S 

10 115 650 DC DC Gen. Elec., CQ 
10 115 750 DC DC Gen. Elec., CE 

10 115 650 DC DC Gen. Elec., CQ 

10 230 1500 DC DC Gen. Elec., CQ 

10 230 600 DC DC Westinghouse, SK 

10 230 1150 DC DC Gen. Elec., RC 

7 230 875 DC DC Crocker-Wheeler 

7} 220/440 1800 3 60 Crocker-Wh., Sq. Cage 

5 230 960 DC DC Crocker-Wheeler 

5 230 960 DC DC Crocker-Wheeler 

5 230 700 DC DC Gen. Elec., CE 

BELTED A.C. GENERATORS 


600-r.p.m., 3-phase, 60-cycle, General Electric 
base, direct connected exciter and field 
Immediate 


200-kw., 2300-volt, 
type ATB Generator, with pulley, 
rheostat ae 
200-kw., 2300-volt, 
Generator, with base, pulley, 3 weeks 
60-kw., 2200-volt, 1200-r.p.m., 3-phase, 60-cycle Bullock-Allis 
Chalmers Generator, complete with base, pulley, rheostat and exciter 


TRANSFORMERS 


60-cycle, single phase, 7200-13200-volt primary, 
, type H Transformers. 


600-r.p.m., 3-phase, 60-cycle Westinghouse 


belted exciter and rheostat 


2200/1100 


volt secondary, General Electric, O.1.S.C 





Electrical World 
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POWER MACHINERY 
EXCHANGE, Inc. 


1 Montgomery Street, JERSEY CITY, N. J. 








OIL ENGINE UNITS 


4—160-kw. General Electric 
3-phase, 60-cycle, 2300 
volt, direct connected 
Diesel 3-cylinder oil en- 


gines 


Gas Engine Units (A.C.) 
3-phase, €0-cycle. 


Kw. Make Volts Engine 
100 Wehse. 2300 Pruce MacBeth 
4 cyl. 
200 (3) F.M. 2300 F.M.4 cyl. 
200 VM 440 220 F.M.4 cyl 
150 F.M. 2300 F.M.4 cyl 
152 G.E. 240 Bruce Macbeth, 
4 cyl. 
120 Burke 440-220 , MacBeth 4 
cyl. 
75 G.E. 250 Walrath 3 cyl. 
50 G.E. 2200 Rathburn 2 cyl 
50 F.M. 230 F.M. 3 eyl. 
Gas Engine Units 
direct current 
Kw Generator Volts Engine 
200 (2) Al. Chal. 250 Al. Chal. 
150 Wehse. 250 W ghse. 
125 (2) W.E. 250 De LaVergne 
Ww ghse. 250 Wehse 
47 7 F.M., 125 F.M. 
A. C. Units 
3-phase, 60-cycle 
Kw Generator Volts Engine 
$50 Allis-Chal. 2300 Corliss 
7oV G. E. 2300 Lentz, cr. comp. 
675 rE 480 Ball Corliss, (new) 
600 G.E 2300 Rice-Sargent cor. 
900 G. E. 2300 Allis ver. cor 
100 Westinghse 480 Lentz tandem 
450 Burke 2300 Ball ver. c. c. 
450 G.E 2300 Allis cor. c. c. 
400 G. E. 2300 Mel. & S. ver. 
400 Westinghse 480 Ball 4-valve 
330 — 2300 Harrisburg cor. 
325 E. 2: 300 For direct connect. 
300 Aitis:Chal 600 Parsons turbine 
250 Ww estinghse 440 Westinghouse vert. 
250 G. E. 2300 Harrisburg tandem 
156 Westinghse 480 Parsons turbine 
150 G. E. 200 American Ball 
150 Westinghse 440 Chand. & Taylor 
110 Allis-Chal. 220 Pates vertical 
100 Ridgway 2300 Ridgway 
100 Cr.-Wheel 240 Engine type gen 
100 (2) Westinghse 2300 Rallwood 
75 Ww estinghse 2300 Russell 
75 G.E 2300 Ideal tandem 
50 Westinghse 2300 Harrisburg simp. 
50 Westinghse 2300 Vertical 
50 Terry 440 Turbine 
36 G. 240 Fleming 


35 Ww. K, 220 Sturtevant 


125 (2) Al. Chal. 440-220 Buckeyes (14}x18) 
125 Wehse. 240 Parsons Turbine 
75 G. E. 2300 Skinner 


A. C. Units 
2-phase, 60-cycle, 220 volt 


Kw. Generator Engine 
500 Westinghse Harrisburg, 4-volt $7500 
325 Westinghse Erie tandem 
250 C. W. Erie Ball Corliss 
125 Al. Chal. Buckeye 
100 Ridgway Ridgway 
100 (2) Westinghse Ballwood 
75 G.E Skinner 





Boilers (HRT) 


Size Pressure 
72x20 (4) 150 |b. 
78x18 (2) 150 lb. 
72x20 (2) 150 Ib. 
72x18 (4) 125 lb. 

2x16 (4) 125 |b 
66x16 (4) 125 lb 
66x16 (4) 100 lb. 


Water Tube Boilers 


H.P Make Pressure 
604 (2) B. & W. 200 Ib 
600 (4) Stirling 150 Ib 
600 (2) B.& W. 200 
576 (2) Stirling 200 
500 (4) B. & W. 200 
500 (2) Heine 200 
500 (3) Wickes ver. 175 
$00 (2) Stirling 160 
400 (2) Erie City 150 
350 (3) B. & W. 160 
304 (2) Stirling 160 
300 (3) Heine 160 
300 (2) B. & W. 165 
300 (5) B. & W. 200 
250 (4) B. & W. 200 
250 (4) Heine 160 
200 (2) Heine 160 
200 (4) B. & W. 160 


Compound Corliss Engines 


Cylinder Make Type 
20-—36x48 Allis Tandem 
12—36x28 Nordberg cross. comp. 
18—34x36 Watts Camp. cross. comp 
18—32x42 Rice Sargent cross. comp 
16—30x42 Vitler cross. comp 
16—30x42 Bates tandem 


14— 28x36 Greenwald tandem 
14— 26x42 Watts Camp. cross comp 
12—26x36 Twin City cross comp 
+ 
Turbines 

Kw. Generator Engine 

7500 Westinghse Parsons turbine 
37: 50 Westinghse Parsons turbine (new) 
2000 G. E. Horizontal turbine 
1800 G. E. Vertical turbine 


Parsons turbine 
Hydro. turbine 
Curtis turbine 
Parsons turbine 
Horiz. turbine 


3-Phase, 25-Cycle Apparatus 
Frequency Changer; 700 Kw. Alternator with 
3 phase, 60 cycle, 2300 volt Synchronous mo. 


1250 Westinghse 
875 (3) G. E. 

500 G. E. 

400 Westinghse 
100 Curtis 


600 Kw. Wghse. 2300 v. Alt. with Corliss c.c. 
engine 

400 Kw. Wghse. 2300 v. with Rice-Sargent 
¢.c. engine 

375 Kw. G. E. 440 v. with Buckeye 24x27 eng. 


240 Kw. G. EF. 440-220 v. Ames engine 


Corliss Engines 


Cylinder Make 
32x48 Allis-Chal. 
24x48 Hewes Phillips 
22x48 Allis 

22x48 Rice Sargent 
22x42 Allis 

22x42 Bates 

20x42 Hamilton 
20x42 Nordberg 
18x36 Hamilton 
18x36 Allis-Chal. 
16x42 Allis 

16x42 Watts Campbell 
16x32 Cooper 

14x36 Hardie-Tynes 
14x36 Hamilton 
14x30 Hewes Phillips 
12x30 Green 

12x30 Filer Stowell 


12x24 Wetherill 
10x24 Fitchburg 





Automatic Engines 


Cylinder 


21x24 
17x18 
16x16 
15x14 
13x15 
02x18 
12x14 
12x12 
11x15 
10x12 


Make 
Harrisburg 
Ridgway 
Ballwood 
Ideal 
Erie City 
Russell 


Erie City 
Ames 


110-125 Volt Generators 


Generator Spe 
Allis-Chalmers 300 


Kw 
200 
150 (2) 
120 
100 


- EK. 
Eddy 


C. & KS. 


G.E 
G. E. 


Ww estinghouse 


Westinghouse 


G . 
G. E. 
G. E. 
G.E 


~ 
SOS fe ole oh. A 


rae 


ra 


Westinghouse 167 


220-250 Volt Generators 


Generator 


Jenny 
G. E. 


Sp« 


{ 
ta 


R idgway 550 


G. E. 
G. E 
G. E., 


8 
» type DLC 775 
3-wire 8: 


220-250 Volt D. C. Units 


Kw. Generator Engine 
300 C.8. Wetherill Corliss 
300 G. E. Ridgway 
250 Westinghouse’ Ball 
200 Westjnghouse Buckeye heavy duty 
160 G. E. H: arriaburg 
160 G. E. Engine type 
150 Ridgway Ridgway 
150 7. BE. Erie Pall 4-valve 
125 Westge 3-wire Chandler Tay., S8.G 
115 is aes Russell 4-valve 
100 Ww estge 3-wire Erie 
100 1. E. Skinner 
100 (2) Sturtevant Sturtevant vertica! 
100 (2) G. E. 3-wire Ames 
100 Akron Engine type 
75 Westinghouse Westinghouse gas 
75 Ridgway Ridgway S.C. 
75 Westge 3-wire Skinner 
75 Westinghouse Harrisburg 8.C 
623 Ww “e 3-wire Skinner 
623 . oF Ames 
50 Rrownell 
50 Ailie-Chalme rs Chan. Taylor 8.¢ 
50 Frost 
40 Ridew ay Ridgway S.C. 
35 Northern Ide 
30 7. E. Harrisburg 
20 W.E. Vertical 
125 Volt, D.C. Units 
Kw. Generator Engine Price 
150 Sprague Harrisburg 2750 
125 3. B. Ridgway 250 
100 a Skinner 20 
75 Cc. W Ames 16 
75 Rid ay Ridgway 1750 
75 «=6G.z. Bruce McB. gas 2500 
65 Sait Harrisburg 200 
50 G. E. Harrisburg 1200 
50 C. W: Ames 750 
35 Bullock Ridgway 900 
20 Northern Ideal 750 
15 Cr. A.& 5. 450 
15 Sprague Ames 550 
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NEW ELECTRIC MOTORS 


IN PITTSBURGH STOCK 





The Big Motor House 


316-18-20-22 Second Avenue, 319-321 First Avenue, Pittsburgh, Pa. 


We Have No Used Motors 


CUCU CUCU CUCCLCCCCCLCUCC CUCU CUCU CCLULCLLLEC CUCL ULC LULU CEA LLCULLCLLELL ECOL 




















DIRECT CURRENT—250-VOLT l 30 550 900 RC G. E. 1 20 220 870 BP G.E. 
Hp. Voltage Speed Type Make l 30 550 1755... Reliance 2 20 220 1200... Reliance 
} 230 1700 RC G.E 2 15 550 1800 RC G.E. 1 20 220 1150 AS Century 
230 1725 CD Wahse. 2 15 550 1250 RC G. E. 1 2 220 1200 KT G.E. . 

9 230 1700 RC G.E 1 15 550 900 RC G. E. 6 25 220 1800 KT G. E. 

$230 1725 CD Whe. SINGLE PHASE . Se 

3 230 «1150 =RC G.E 1 1} 110-220 1750 Century a — kT . me 

” 230 1150 SK Wehse 1 a 10 1-208 1165 7 Contuay 1 30 220 1750 cs Ww ghse. 

; ia : » “3 . ‘ : 4 40 220 1745 KT G. E. 
$ 6380 61700: «RCC... VERTICAL TYPE MOTOR - . 

3 230 «850 SK = Whe 2 } 104AC 1750 P2 Century ee: Bote’: gS os 

5 «6-230 1150 RC CG. E. 1 104AC 1750 P4 Century ee ee ee ee 
5 230 1200 SK  Wehse. PEN YE Seer ae 1 50 220 870 KT G.E. 

5 230 1300 SK Wghse. DIRECT CURRENT—115 Volt 6 50 220 1750 KT G. E. 

7} 230 1150 SK  Weghse. $ 115 «1700 RC GE. ALTERNATING CURRENT 
74 230 850 SK Weghse 1 I 115 1150 RC G. E. 440-Volt, 60-Cycle, 3-Phase 
7} «230 #41150 RC G.E 1 2 NO 1200 - Peerless Qu. Hp. Voltage Speed Type Make 
74 230 1700 SK Wehse. ALTERNATING CURRENT 2 50 220 1160 KT G. E. 
74 230 1700 RC G.E 220-Volt, 3-Phase, 60-Cycle 1 50 220 1150 CW Wehse. 
10 230 850 RC G. E. 1 1 220 3600 KT G.E. 1 100 220 1800 KT G. E. 

10 230 1150 SK W ghse. 3 1 220 1200 KT G. E. l i 440 1140 CS Wehse. 
10 230 1700 SK Wghse 1 1 220 1800 KT G. E. 1 1 440 1800 KT G. E. 
10 230 1150 RC G. E. 1 2 220 1700 BA Wagner 1 1 440 1200 KT G. E. 
10 230 1700 ; Reliance 1 2 220 1200 KQ G.E. 3 2 440 1800 KT G. E. 
10 230 1150 RC G. E. 9 2 220 1800 KT YE. 3 3 440 1150 KT G. E. 
10 230 1700 RC G.E. 1 2 220 1130 KT .E. 2 3 440 1800 KT G. E. 
15 230 1150 RC G. E. 1 2 220 1120 CS Wehse. 1 3 440 1150 CS Weghse. 
10 230 850 SK Wehse. 1 2 220 1725 CS Wehse 6 55 440 1200 KT G. E. 
10 230 850 RC G. E. 7 3 220 1200 KT +E. 3 5 440 1755 CS Wehse. 
15 230 1700 RC G.E. 5 3 2290 «=«:11130 «CS Wehse. 1 5 440 1720 BP Wagner 
15 230 1100 SK Wghse. 7 3 220 1800 KT 1. E. 1 74 440 850 CS Wehse. 
20 230 1100 SK Weghse. 7 3 220 1755 CS Wehse. 5 74 440 1150 - CS Weghse. 
20 230 1150 RC G. E. 11 5 220 1200 KT G. E. 1 74 440 1200 KT G. E. 
20 230 800 RC G.E 6 5 220 1800 KT G.E. > 440 1150 CS Wehse. 
20 230 =1700 Reliance 2 5 220 1160 BP Wagner 1 10 440 860 CS Wehse. 
25 230 1755 CS Wehse. 2 5 220 1720 BP Wagner 1 10 440 1740 CS Wghse. 
25 230 825 SK Wehse 1 5 220 1200 CS Waghse. 2 10 440 860 7 Allis-Chal. 
30 230 1700 SK Wghse. 1 5 220 1735 CS Wehse. 2 10 440 1165 KT G. E. 
30 230 730 SK teliance 1 7} 220 1500 KT G.E. 3 15 440 1800 KT G.E. 
40 230 1700 SK West Rel. 2 7} 220 1130 CS Wehse. > 440 1200... Reliance 
40 230 1750 1 7} 220 1150 AS Century 1 2 440 870 KT G. E. 
50 230 750 SK Weghse. 5 74 220. 1150 KT G. E. 2 2 440 1165 KT G. E. 

5 7} 220 1140 BW Wagner 1 25 440 1200 CS Wehse. 

DIRECT CURRENT—550 Volt 1 74 220 1200 MT G.E & 25 440 1800 KT G. E. 

3 550 1200 SK Weghse. 1 7} 220 1800 KT G.E. 1 30 440 1160 3P Allis-Chal. 
3 550 1900 CD  Weghse. 1 10 220 860 CS Weghse. 1 30 440 1200 KT _ G.E. 

5 550 ° 720 SK  Wghse. 2 10 220 1150 AS Wagner 4 40 440 1745 KT G.E. 

5 550 1300 RC G.E. 4 10 220 1800 KT _ Reliance 2 50 440 1200 KT _ G.E, 

5 550 1200 SK Weghse. 4 10 220 1165 KT Weghse. 1 50 440 870 KT G.E. 

7} 550 850 SK Wehse. 4 10 220 1800 CS Wehse. 2 50 440 1735 CS Wehse. 

73 550 1150 SK Weghse. 3 15 220 1140 BW Wagner 1 7 440 870 KT _ G.E. 

74 550 1800 RC G. E. eee. 920: ASG ous Reliance deed 440 720 KT G.E. 
10 550 900 RC G.E. 2 15 £4220 1200 CS Wghse. 2 75 440 1760 “a — 
10 500 1800 RC G.E. 1 15 220 1160 CW  Weghse. 2 7 440 1755 . E. 
10 550 1250 RC  Wghse. 1 15 220 1750 BP Wagner a po —— 
10 550 1150 SK  Wghse. 2 15 220 1160 KT G.E. 1 100 440 690 I z. 

10 550 1700 SK W ghse. 2 15 220 1750 CS Weghse. 1 150 440 1760 CS Wehse. 
20 950 1700 SK W ghse. 1 15 220 1800 CW G. E. 1 100 440 1755 I G. E. 
AUOOUEASPAUANGTESAEOU COON PEUOPEU DERE EDEE DONE ' pir 
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STEAM ENGINES DIRECT CURRENT MOTORS No. Hp. Make Volts Rpm H 
1—500-hp., 26 x 48 Watts-Campbell Corliss No. Hp Make v olts Rpm. 1 New General Electric 220 0 
1—350-hp., 24 x 48 Bates Corliss l 50 Rebuilt Allis-Chalmers 250 1050 1 New General Electric 220 ) 
1—250-hp., 18 x 36 Hamilton Corliss 1 40 Rebuilt Western Elec. 250 900 1 Used Crocker-Wheeler 440 ) 
] 125-hp., 14 x 36 Hamilton. Corliss 1 30 Rebuilt Northern 250 600 1 Used General Electric 440 ) 
1—105-hp., 14 x 20 H 1 25 Rebuilt Fisher 250 600 1 Used Westinghouse 220 0 
] 75-hp., 13 x 16 Chs odie r ‘& Taylor. 1 20 New General Electric 250 1150 | Used General Electric 440 ) 
1—100-hp.. 13 x 12 Ball 1 15 Rebuilt Allis-Chalmers 220 1200 1 Used General Electric 440 0 
1— 40-hp., 11 x 14 Brownell 2 10 Rebuilt Allis-Chalmers 220 1200 1 New General Electric 220 0 
l 35-hp., 10 x 15 Erie 5 7} New General Electric 230 1150 1 New Allis-Chalmers 220 ) 
] 30-hp., 8x14 H.8.&G, l 7} Rebuilt Interpole 220 550-1100 1 New General Flectric 220 1200 
1— 25-hp., 8x 8 Brownell 6 5 New General Electric 230 150 1 New General Electric 220 ) 
2 New General Electric 220 
. . MOTOR GENERATOR SETS 2 New General Electric 220 ) 
MOTORS, A.C. 1—37 i-k Lincol 125-vol 900. . 1 Used Westinghouse 220 1 ) 
3-Phase, 60-Cycle, Slip Ring Type —37}-kw. Lincoln, 125-volt, 900-r.p.m., 1.C. l Used Westinghouse 220 ) 
, s Generator, direct connected to a 60-hp., 9 Ne Ww General Electric 9) ) 
No. Hp. Make Volt Rpm, Form | 3-phase, 60-cycle, 220-volt induction motor, 1 Used Westinghouse 2300 = On 
1 15 New General Electric 440 1200 M | with switchboard and instruments. _ Any of the above 220-volt motors can be furnished 
1 15 New General Electric 220 900 M 1—100-kw. General Electric, 250-volt Generator, for 440-volt or vice versa.) 
1 25 New General Electric 440 1200 M direct connected to a General Electric, 3-phase, = 
1 30 New General Electric 440 1200 M 60-cycle, ~ pee gs synchronous motor with 
40 New General Electric 900 N switchboard and instruments. OT Oo NT CENE . 
1 BO Now General Electric 440 gon «ML S|:s 1—100-kw. Westinghouse Synchronous Motor DIRECT CURRENT GENERATORS 
1 50 New Allis-Chalmers 440 900 ANY Generator Set as above. ae = ae 
1 75 New General Electric 440 900 M eneniees Belted and Direct Connected 
1 100 New General Electric 440 900 M -ERS - ‘ : » , 
@ in ae een een 7 ; : a : — 1—10.5-kw. Western Electric, 125-volt, 300-r.p.1 
4—350-hp. Stirling, 190 lb. pressure : "a woe & 
; “ - “ ’ 1—17}-kw. Triumph, 115-volt, compound wo 
2—400-hp. Stirling, 160-lb. pressure pe. Beet : 
_—- - 4 Generator, direct connected to an 8 x 8 
A. C. GENERATORS 3 4 atin ad gp 150-1b. pressure vertical automatic engine. 
* ‘ 2—250-hp. Stirling, 150-lb. pressure - : a eins << eno or 
Belted and Direct Connected 8—150-hp., 72 x 18, high pressure, return tubular, pote ns yr ne eg poet “< 
1—1250-kw. Wegtinghouse-Parsons, 3-phase, 60 1—125-hp., 72 x 16, high pressure, return tubular. a 12 > Ball automatic engine with swit 
cycle, 2300-volt, 1200-r.p.m. Turbo Generator ; oe oe x > So See ton 3 x 12 Bali automatic engine with swi 
Se ’ . nse -hp., x 16, high pressure . ~ — _ — 
baer aed Electric 3-phase, 60-cycle 1 70-hp., 54 x 16, return tubular 1—100 Kw. Triumph, 125-volt, 675-r.p.m., co 
2300-volt Turbo Generator Set with condenser. 1 60-hp., 54 x 14, high pressure pound wound, belted ty pe generator. 
i—New 675-kva. General Electric, 3-phase, 60- 1 50-hp., 48 x 14, return tubular 1—Used 100-Kw. Bullock, either 125 or 250 vol 
cycle, 480-220 volt, 150-r.p.m., A/C. Generator, | !— 40-hp. firebox or locomotive type on skids. D.C. compound wound multipolar, genera 
with direct connected exciter and direct | ! 30-hp., 44 x 10, return tubular. direct connected to a Ball automatic enclo 
connected to a new 26 x 33 Ball Corliss type os 20-hp., 36 x 101-in. vertical type engine with switchboard 
engine = 15-hp., 36 X 83 in. vertical. 1—150-kw. Morgan-Gardner, 250-volt, 550-r.p.1 
1—100-kw. General Flectric, 3-phase, 60-cycle, | ! 10-hp., 30 x 83 in. vertical. 600-ampere, compound wound, belted t 
2300-volt Turbo Generator Set with condenser Generator. 
1—85-kw. Allis-Chalmers, 3-phase, 60-cycle, 2300- MOTORS 3—150-Kw. each Milwaukee Flectric Compar 
volt, 900-r.p.m. revolving field Alternator. ‘ . 3.Phase fugtea 250-volt, D.C. compound wound Generat 
1—90-kva. Electric Machinery Co., 3-phase, apeneting: ¢ Semon — -Crete each direct connected to an 18 x 16 Harrisbu 
60-cycle, 2300-volt, 1200-r.p.m. rev Olv ing fleld 2 ? automatic engine with switchboard. 
Alcernator. No. Hp Make Volts Rpm. | 1—200-kw. Jantz & Leist, 125-volt, D.C. Gen 
1—75-kw. Westinghouse, 3-phase, 60-cycle, 440- 4 3 New General Electric 220 1200 ator, direct connected to a 22 x 22 Skint 
volt, 720-r.p.m. revoiving armature Alternator ] 5 Used General Flectric 440 1200 automatic, heavy duty self-oiling engine 
THE RANDLE MACHINERY COMPANY “s8¥iis¢ 
35 Years 
Located ONLY at 1822 POWER ST., CINCINNATI, OHIO 
Sm 
TT TD TO EES LM TL aunt 
THREE PHASE 60 CYCLE MOTORS u—s«#LP.. Make Volts Type Speed 
' 1 . l 75 Westge » Ne WwW, RI controller 440 CW S40 
Qu H.P. Make Volts Type Speed 1 100 Allis Ch bh almers 550 690 
| + Robbins & Myers, New 110 1700 2 100 General Electric 440 KT 1800 
2 + Jenny 110 1200 
1 Westinghouse, New 220 CSA 1140 THREE PHASE 25 CYCLE MOTORS 
E 3 Testoe. 5 > , ?? — , , 
: I 3 Westge. 0 degree, New 220 CS 1160 1 1 Westinghouse 220 690 
: 5 Westge. 5( ) degree, New 220 CS 1750 10 + General Electric £20. 750 
E 14 5 General Electric 440 KI 1200 4 1 General Flectric 220 1500 
3 l § Crocker-Wheele: 550 Q 1720 1 D: Wicestnaliciaas 100 C 20() 
= .) > ~ j . 1 ‘aed , 4 pil i 24 ri 
; 0 7 Gener ~ Electric, M. only 550 KI 1200 1 1 Crocke i heeler 220 1420 
: (New Fairbanks-Morse resistance starters | 2 1 Westinehouce 220 C 690) 
3 », 1oF above) o.) | 2 1. General Electric 220 75( 
9 74 General Electric, M . _ 990 KI 1800 | 6 3. General Electric 220 750 
“Sag Fairbanks Morse resistance start 1 3. General Electric 220 750-1500 
5 for above) ; 7 l 3 Crocker-Wheeler 220 7i( 
3 7} Ger eral Electric, New 440 Kl 1800 1 5 Weetinghomes 100 C al 
4 73 Westinghouse, New 220 CS) 1760 | 2. § Crocker-Wheeler 220 71 
Pe 99 > 4 _ - ee 
l 10 Burke ; ; 0 EM 1200 | ] 5 General Electric 220 75( 
1 10 Gi neral Ele ctric, New 220 KIT 1800 | 5 74 General Electric 220 750 
= o 10 General Electric, New 6 10 Westinghouse 220 s 710 
= : 4 y . ar ~ 44 Gt be ) ‘ . . ~ ) 
= slip rng, © no starter 220 Kl 1800 l 12 General Electric 220 1501 
= 10 Westinghouse, New 220 CS 1150 | l 15 Westinghouse Zzo | 6C 71( 
: 5 15 Westinghouse, New 220 CS Piss. 4 ] 15 General Ele _ 220 750 
: 30 20. +Fairbanks-Morse 220-440 KBV 1200 | 2 15 Allis-Chalme 220 750 
= " . ~ . - { _ 
2 25 Westinghouse, New 220° €3S S65 2 20 tye wee yy Te & 71 
] 25 General Flectric, New 440 KIT 900 | 2 20 General Electric 220 75( 
5 25 W agner 220-440 BP 1120 1 25 General Electric 220 750 
| 30 Westinghouse, New 220. CS 1170 7 30 Westinghouse 220 C 720 
] 30 Westinghouse, New 220 CS 685 1 30 ~=General Electric 220 75( 
6 30 General Electric, New 440 KI 1200 10 40 Westinghouse 220°. © 720 
2 30, General Electric, New 440 Kl 900 | 1 50 = Allis-Chalmers, intermittent 
l 30 Wagner, New 440 BP 850 | duty slip ring drum control- P 
] 40 General Electric, New 440 KT 1200 | ler 440 ANY 480 
E 2 40 Westge., New, Slip Ring 220 CW 860 2 50 Westinghouse 220 C 480 
: 2 50 General Electric, New 440 KT 900 | l 50 Westinghouse 220 © 710 
3 l 50 = Allis-Chalmers 220 1750 | 1 60 General ¥ -ctric 440 KT 500 i 
= I 75 Westinghouse, New 220 CS 720 1 60-45-30 General Electric 440 500-375-200 \ 
= ‘ 
| GEORGE SACHSENMAIER CO," "2253 3." | 
=| °9 Office, 926 N. 3rd Street 
E SEND FOR CATALOGUE ; 
. Ty PLL Hunt m 1) ennennennnt ; Fon 
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‘ SINGLE PHASE MOTORS 


X 


New and Up-to-Date and lots of them—all bargains 





0 Special Introductory Offer 

2000__Westinghouse } H.P., Type C.A.H. 110 Volts, 60 cycle, 1750 R.P.M., New enclosed 
) Motors, with grooved pulleys, Price, $22.50 each, net 

Also the following 60 cycle Motors, ready for immediate shipment. All New. 


Trade Price 





0 2 Quar. Mick's Make and Type Voltage R.P.M. No Discount 

i 200 4 Westinghouse CA 110 1750 $18.50 
; 100 , General Electric SA 110 1750 23.40 
i 25 4 General Electric SA 110 1750 29.75 
i 25 t General Electric SA 220 1750 30.75 
5 50 ; Ro ee & Myers P18 110 1750 40.00 
i 50 i Robbins & Myers P18 220 1750 41.00 
H 50 } Westinghouse CA 220 1750 45.00 
Z 25 } [Emerson 110 700 75.00 
3 50 : Westinghouse CA 220 1750 55.00 
: 50 i Westinghouse CA 110 1140 65.00 
H 12 l Westinghouse AR 110-220 1750 82.50 
3 25 2 Westinghouse AR 110-220 1750 119.25 
2 20 3 Westinghouse AR 110-220 1750 142.65 
3 10 3 Westinghouse A} 110-220 1140 188.40 
: 25 5 Westinghouse AR 110-220 1750 188.40 





In addition to the above, we have 200 single phase new panes —Gene 
\ 
Wagner and Emerson makes in all sizes from } to5 H.P. Write for prices. 





_We carry a large stock of alternating current, polyphase, squirrel cage type and slip ring type motors— 
direct current motors and generators—exhaust fans and blowers—WI 1at do YOU need? 


Reliable Electric Motor Company, Inc. 
165-167 Grand Street, New York City 


TN 
fem HUOVUNTEUVECTOVUANONO TUES UN ENON EHNA = 


Te TT 


im tr BROWN -HUNKELE CORPORATION 


NEW JERSEY’S ELECTRICAL CLEARING HOUSE 


LARGE STOCK OF SINGLE PHASE, A. C. & D. C. MOTORS AND PLATING DYNAMOS 
WRITE—PHONE—WIRE YOUR REQUIREMENTS 


12-24e26 MECHANIC STREET, NEWARK, N. J. 
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Engine 1—35 Kw., Triengh belted, 3-wire Generator, A.C. 60 Cycle, 2 Phase, 220 Volt 
G D.C., 120-240-v., 975 rpm., complete with : : 4 
enerator Balancing Coil. 1—100 H.P. Ideal Slip Ring, 870 rpm., com- 
Sets plete with control and grids; new. 

1—40 H.P. Allis-Chalmers, 865 rpm.; used. 
] 10 Kw. G. E., 3-phase, 60-cycle, 240-v., 150 29 Motor Generator Sets 2—25 H.P. Fairbanks-Morse, 900 rpm. New 

direct connected exciter on shaft, with 1—290 H.P., 200-v., 60-cycle, _2-phase, 900 type H. P 
in. x 38-in. Corliss valve type Ball en- rpm. West., to 200 Kw. 125-v., compound 1—25 as. Fairbanks-Morse, 1200 rpm. New 


wound, complete. Brand new. ype 


gine, spee 5 g >. 4 : 
Pa ee eee 1—4-Bearing Westinghouse, 200 H.P., 220-v., 2—35 HP. Fairbanks-Morse, 900 rpm. New 


ginal crate. 


1 \0 Kw., 2300-v., 60-cycle, 3-phase Sprague, 400 Amp., 60-cycle, 2-phase, 580 rpm., type type B. : 
ect connected to Erie Ball Cross Compound CCV West. to 150 Kw., 125-250-v., 600 1—20 H.P. Fairbanks-Morse, 1200 rpm. Used 
gine Amp., 580 rpm., three-wire Generator com- type H. 
l Kw., 250-v., 250 rpm., 500 Amp. D.C. ——- —_. agg a P ng 1—10 H.P. Bell, 1800 rpm. Used. a 
( cker Wheeler Generator, direct connected to ee ees chi” seme wameee 1—7% H.P. Western Electric, 1140 rpm.; used. 
nple non-condensing straight line engine, rpm. West. to 100 H.P., 220-v., 2-phase, 60- 3—7% H.P. Fairbanks-Morse, 1200 rpm.; new 
mplete with Bed Plate only. cycle, 900 rpm. West. with starter, trans- type B. 
formers and switchboard complete. 3—5 H.P. Westinghouse, 1700 rpm.; used. 


] ) Kw., 2-phase, 1150-v., 60-cycle Generator, 


rpm., direct connected to Erie Ball en- 2—3 H.P. Fairbanks-Morse, 1200 rpm.; new 


1e, complete with ex ter, switchboard and D.C. Generators type B. 
, : —s : ssee-vok. 6¢ , see 1—45 Kw., 875 rpm., 220-v., 350 Amp., Diehl 
7 Kw. 2-phase, 2: -volt, 60-cycle,, 27 compound wound. 
I enna —— complete with  exciter, 1—40 Kw., 220 rpm., 250-v.; compound wound, Ak. 60 Cycle, a Phase, 220 Volt E 
vitchboard and instruments. D.C. Crocker-Wheeler, for direct connection to — > 9 y . 3 
50 Kw. Western Electric Generator, 120-v., engine. = ae bee —, oa Se used. = 
».€., 265 rpm., 6-pole compound, direct con- 1—35 Kw., 750 rpm., 220-v., Crocker-Wheeler. 1—40 H Pp” 865 rpm. Allis-Chalmers : used. 
nected to an Ideal Centercrank Harrisburg 1—30 Kw., 600 rpm., 250-v., 250 Amp., Elwell 1—30 H.P.. 1200 rpm., F. M.; new type B. 
gine, complete with switchboard. Parker. 3—25 HP., 900 rpm.,. Westinghouse; used. 
2—20 H.P., 900 rpm., F. M.; used type B. 
Gas and Oil Engine Sets 1—15 H-P., 1200 rpm., G. E.; used. 
Belted Generators A.C. 1—28 Kw., 125-v., 425 rpm., 224 Amp., Dich) 1—I15 H.P., 900 rpm., G. E.; used. 


1—10 H.P., 1200 rpm., G. E.; used. 








0 Kw., 125-v., 625 rpm., compound wound, Generator, to 40 H.P., 42® cpm., 2-cylinder . —— 
ect current, Ridgeway belted type Generator Samuel-Moore oil engine. ——7 H. P., eens ae R. Meyers ; used. 
th rheostat and switchboards. 2—60 Kw., 125-v., D.C. Crocker-Wheeler Genera- 3—5 H.P. iz 9 rpm., G. E.; used. 
0 Kva., 2-phase, 60-cycle, 220-v., Westing- tor to semi-Diesel oil engines 3—3 H.P., 1200 rpm., G. E. ; used. 
ise revolving field, 900 rpm. Generator, 2—75 Kw., 250-v., D.C., 215 rpm., Crocker- 3—] as re oy f _: — 
nplete wi exciter, switchboard 4 in- Wheeler to Alberger gas engines. 3—1 HP., 12 - G. E.; used. 
~none with exciter, switchboard and in 1eele ny) erg gas engin ison We, tee see, Went cad z 
f Cw., ; 5 | 2: y } ” 4 Fidelity ; ee = 
10 Kw., S-phase, 60-cycle, 220-v., G._ E. Direct Current, 110 V. Motors dee EP Ee ee. DO wel 
( ym. revolving field Generator, with 7% 9 > . Whee . - me, ©. +» Used, 
Kw. exeiter, complete with switchboard and 1 ba H.P. Shunt, 300 rpm. Crocker-Wheeler 
truments. : > ~ 2 + y e 
Kw., 2-phase, 60-cycle, 2200-v., 900 rpm. a ee ee a eee Direct Current, 220 V. Motors E 
ind tmttewae, Generator, complete with exciters 115 “HP. Sturtevant D.C., 125-v., 150/45@ 1—10 HLP. West, 220-v., 850 rpm. Compound, E 
Kw, 2-phase, 220-v.,, 60-cycle, 900 rpm. See Pee I—35 HP. G. E., 220-v., 560 rpm, = 
nley, with exciter anc switchboard. 1—20 H.P. West., 975 rpm. Type S. = 
Kw., 220-v., 60-cycle, 2-phase Stanley, A.C. 60 Cycle, 3 Phase, 440 Volt 1—40 H.P. West., 700 rpm Type S. = 
nh exeiter and switchboard 2—50 H.P., 1800 rpm., Allis-Chalmers, 1—15 H.P. G. E., 1100 rpm. Type C. E. 5 
= 
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CEN LEC I RI C M, . CHI] VE UidHvatETEEANNEN 
——— KANSAS CIT ODRICH PLA 0. 
t, 3-PHASE I yY : 
. . Toads 220-440 VOLT | ,No. H.P. ? O. ’ 
0. H. P. m lo : 
N: 2) Nar 
1 1 Richr ame Spe 2m15 Robbins & ae Speed | N 
1 1 Ger mond ed 1 20 Robbins & Myers (New) cals Neto H.P . 
, 2 er AS lh 142 20 | | 20 Robbins « Myers (New 850] 1 74 > Name : 
: 3 oneres [electric ieee | 2 <U Robbins & 7m (New t+ 15 10° = orthern ? Speed | 1—75-k 5 
$ 3 lobbing & 500 | 1 25 Robbins & oo fou l2 rocker-Wheeler........ 1650 W ass 220-volt : 
2 3 General ilectsie 1400 | 2 38 Robbins & Myers (New) 1750 | 2 be — ~ Ba ler. .° on peda 3 pannel Mm. Crocker fi 
1 & Santnahoume... 1500 | 1 30 aaa ee al SI Lo Smerican Engine Co 1200 steam engine with bain "1 ect : 
2 7 Robbi 1ouse eo» 1420] 1 : Robbins & 9200 V.— s50 114 10 W ocka lalmers i 1140 1 balance eming 4 
l 7. eo ving & Myers (N Var 30 Wag . Myers 1200 | | stinghouse 125 se : 
aners } (New i 1 3x agner Ss (New). 15 Elee 18€ 250 " : 
1 10 Ident ral Electric ) 1400 30 «Allis-C . 1150] 1 7A ‘lectrie Mchy 115 ALTERNAT FH 
il 400! 1 30 W is~-Chalmers 15 General F iy. Co 50 | 1—5 “-RNATOR : 
: 6 Gonarat Etec ‘lectric = : 35 ener” Sip. rs 5360 % . siao : ag a lectric (Crane) see 1 rove , 2200 volt, 60 Ss : 
‘ eal. . - 35 vé » ee pat 2 4 “ 2 . 50) « p.t é , 60 cycle, 3 = 
| 25 Burke eee 1 | 2 Gesere) Enpoteie. . 22 1730 1 id General Electric (V 538 complete. Westinghouse site: 
1 40 Ww ethan -Morse : 750 1 40 ‘Allte-< 2. — Cg ann y Ben rocker-W heeler ertical) 1500 , =) kw., 2200 volt, ¢ —" : 
= 2 100 Ge ghouse.. 1500 S.R... ners—New— — 865 ; 560 ; r.p.m. B » 60 cycle 4 
= yenera } Electric 2: 710 150 Allis-C connected ullock alternat Dhuse, = 
= sli ic2200-volt 750) 1 5 ~ halmers—New— 860 110-VOLT all complete. an Aimes oe direct 
5 i10-CYCLE, 3 50 We -VOLT D.C. G 1—75 kv ; am engine, = 
= J, 3-PHASE, 2% 1 5 esting. , 8 ae 5 . . GENER . 5 kva., 2300 v . : 
_—_— score’ 220-VOLT 1 a4 Allis Ch Se. rg. 2200 _ cos No. Kw. nee ATORS — r.p.m. p Brn Go cycle, 1 pt : 
‘a ° Name 1 50 Allis Cha ‘Imers Slip I 0 V.— 865 115 Phen s or complete al Electr lage, = 
2 “s S : : Allis Ch - Slip Ring 2) enix Spee _ . alter. = 
Pe . Ee yee nag Speed 0 aie. ( Sena ie 12200 V. — 863 0 Northern ee 2 Baap » 2300 volt, 60 : ; 
7 ral Elec ‘ . o' _ E . oe. 0 cycle 3 
: / obbine-M — ; 1200 1 0 Allis- ‘ ~ almers, slip ring 575 11 50 = i E.. ia 750 direc Fy eases Wayne it phage, 3 
10 2 ee at et New 175 ; 65 Aualis-C hs <iom rs 875] 1 75 w SERA PR EEE DEO A Si 1150 Buckeye te to 110 hp. ernator, = 
= Robbing & Myers oN w ea eed rt. Wayne 1160 _E., engine type... ... 800 | 4 plete. ucer Gas Engine, ¢ : 
133 Roh! ins-Myers..._ ew) 1750 | 1 75 General Ele 900 one 275 | 1—85_kva., 23 «a 
6 3 obbing & Myer . 1150 | 2 75 Allis-Ch., oe tric—Sl Rez 900 290-V ‘ 277 rp _ 00 volt, 60 cy $ 
43 Robbing & Myers (New) 1750 | | 2000 taskees’ Gp 865 30-VOLT D.C. GENERATON pn connected: incre nae 
4 6 s& Mye : 1lé 1100 Ge (slip ring 21No ’ re 28 eam e a 6h an Tate eae : 
q > Robbi yers (New 50 100 ¢ ring) Kw Ni engine, 12 an Erie Ci 3 
36 C ns & Mye ew) 175 00 General Elec oe = Name - ~12 x 12,4 e Clty § 
1 5 Crocker-Wheeter (New) 1130 200 rye a »v 605 17} Triumph Speed ; Bay 2300 ony all complete. § 
E 2 6 Alie xr (New) I . 1750 is-Chalmers 180% Mm ome a », 277 r.p.m. Wes! 60 cycle : 
8 74R s-Chalmers 1140 cen 1. SO W ercial. sees 1200 oie 2 direct. co estinghouse : 
9 7} ee & Myers (N 1150 58011 75 . eatinchouse........... 700 | 3 Drie engine nnected to “Uber. : 
7) Robbir yers (New 4 ? 5 Northe aot 4 3—100-kw 125 hp = 
5} Richmond Myers (N¢ Ad i i350 220 VOLT D.C i 80 Thom oe -- oe Sier alan Gane 60-cye a 
17h Northwestern Lio Ne. H .C. MOTORS 1 8 -4 emer ; a type ‘P.m,. General so i 
1 7} General Electri a N 1 80° Milwaukee... .... 00 conde 5 neice wih’ : 
2 al Electric 190 Name 5 Ft. Wayne 55 ndensers for eac plete with jet : 
1 O° Robbins & M r ; 1300 ; 5 Robbins & ° Speer ade 650 by steam pad each machin at 
1 10 at haimers, sii (New) £00 : 5 Reliance & Myers _— 600 roots gent a two sync! Griven 
: F ; ring oO 5 ance 1400 Curtis xerator | exciter whronous & 
6 10 Rotting (New). ip ring 1150 5 Robbins-My 75 iss turbi xciter set 3 
9 obbi a 1 5 ; s-M yers 1750 DIRECT C plete wi ne exciter s S, one = 
210 Kobbins & Myers (New) H1a0 | t #4 General Etec... :- 900 RECT CONNECTED SET plete with necemary costs a § 
Myre (New 29 5 . clectri 150 | |—30- » “D SETS — switchboa stats and F 
5 15 Spe may & Mye few).. 175 5 Crocker-\ ig kw 290-v 150 kva.. : ard 1% 
= sf bbi yers (New 750) 1 7} er-Wheeler. is. 815 generator ¢ -volt, 30 9 va., 2300 v ‘ : 
2 15 obbins & Myer ) 850 7} Browning er Lo enerator dir , 300-r.p.m : 200 r volt, 60 cye : 
Robbins & ion (New) 75 : 7} Weatimminnimn 960 Buffalo 5 Soom sommenee to aa nator, dir General ) eycle 3 phage = 
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1000 other machinery bargains. 
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All machinery Rebuilt and Guaranteed. 


WICKES MACHINERY CO., JERSEY CITY, N. J. 


H. P 60 CYCLE MOTORS R. P. M. Kw. Volts GENERATING UNITS 
100 General Electric 690 200 250 D.C. Ridgeway 
100 Burke 514 160 Kva 220-440 60 Cy a ee W, Straight L. 
7 Westinghouse 870 125 125-250 D.C. G. E.-Terry3-wire turbo 
75 Genera! Electric 865 poner 
75 General Electric 720 100 125-250 D.C., C-W-Terry, 3-wire turb 
75 Westinghouse 1120 generator 
50 Fairbanks-Morse 865 100 250 D.C. Ridgeway 
50 Allis-Chalmers 850 100 125 D.C., G. E.-Ames 
40 Allis-C halmers 865 75 250 D.C., C.W. with Alberger gas 
40 Crocker-Wheeler 1170 engine 
30 Westinghouse 1755 50 125 D.C., C-W-Ames 
30) Westin ghouse 680 50 125 D.C. Ft. Wayne—Alfree 
30 Westinghouse 1120 50 250 D.C., C. & C.—Payne 
30 General Electric 860 30 250 D.C., C. & C.—Payne 
30 Fairbanks-Morse 900 20 125 D.C.,G.E. Vertical Marine set 
25 Westinghouse slip ring 690 
25 Westinghouse 1120 D. C. BELTED GENERATORS 
25 General Electric 1150 250 50) Wai ’ 
25 Allis-Chalmers 1150 125 — ) We pues Flee 
25 General Electric 865 2 on western E ectri¢c 
1 Feane 65 250 Crocker-Wheeler 
20 Wagner 1140 50 150) Ge 1 Electri 
15 Western Electric 1160 50 580 mary pram 
15 General Electric 1800 60 125 wee ' 
15 Westinghouse 1160 OU ye) Fairbanks-Morse 
= pe: 55 125 Crocker-Wheeler 
15 Westinghouse back geared 1120 40 125 Eddy 
10 General Electric 1120 7° 125 Ak ) 
10 Westinghouse back geared 1120 ee = ae 
74 General Electric 1165 a 125 Westinghouse 
5 Diehl 1730 
3 Robbins & Myer 1750 CORLISS ENGINES 
20x48 Harris 375 H.P. 18x42 Fishkill 275 H.P, 
A. C. BELTED npenteriaetar ate 16x42 Nagle 200 H.P. 14x36Bass 150 H.P 
75 2400 60 cy., 2 ph. Westinghouse 12x30 Watts-Campbelll00 H.P. 10x24 Harris 60H.P 
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A No. 1 POWER APPARATUS 


OIL ENGINE UNITS 


1—650 Kw. Revolving Field E. T. Alter- 
nators, 60-cyele, 3-phase, 480-v., D. C. 
to Vertical Gas Engine. 

300 Kw., 60-cycle, 3-phase 
Field E. T. Alternators, D. C. 


Revolving 
to Verti- 


cal Diesel Engines. 
i—400 Kva., 60-cycle, 3-phase, Revolving 
Field Alternator, D, C. to Horizontal 


Diesel ——. 

300 Kw. . T. Revolving Field Alterna- 
tors, 250- z. D. C. to Vertical Diesel 
Engines. 


SEVERAL BELTED GAS AND CRUDE 


OIL ENGINES RANGING IN SIZE 
FROM 100 TO 800 KW. 

BOILERS 
665 hp. B. & W. Steel Header, Butt 
Joint, 200 Ib. pressure. With Super- 
heaters and Jones Stokers 
00 hp. B. & W. Steel Header, Butt 
Joint, 185 lb. pressure, with B. & W. 
Stokers. 
00 hp. Keeler, Heinie type, Steel 
Header, Butt Jointed, 160 Ib. .with 
Superheater. 
100 hp. Keeler, Heinie type, Steel 
Header, Butt Jointed, 160 Ib. with 
Superheater. 
50 hp. Keeler, Heinie type, Steel 
Header, Butt Jointed, 160 Ib. 
100 hp. Stirling, 160 1b. Butt Joint 
construction, with Superheater and 
Stack. 
50 hp. B. & W. Steel Header, Butt 
Joint, with = Furnaces. 
600 hp. B. W., 115-150 Ib. Hand 
Fired. 
00 hp. B. & W., 115-150 Ib. Hand 
Fired. 
100 hp. B. & W., 115-150 Ib. Hand 
‘ired. 
750 hp. B, & W., 115-150 ib. Hand 
Fired 
250 hp. Heinie, 115-140 Ib. Complete 
plant including Heater, Pumps, Piping 


and all Fittings. 


2—1250-1800 Kw. 


TURBINES 

Westinghouse Condens- 
ing or Non-Condensing or Bleeder type, 
60-cycle, 3-phase, 480, 2300 or 11000-v. 


1—9300 Kva,. Westinghouse Horizontal 
Condensing, 60-cycle. 3-phase. 


1—1200 Kw., 1500 Kva. Allis-Chalmers, 
60-cycle, 3-phase, 2300-v., 1800 rpm., 
Condensing type, complete with Jet Con- 
denser and all Fittings 

2—2000-3000 Kw.., G. E. Curtis Vertical 
Condensing, 25-cycle, 3-phase, 2300-v. 
with Surface Condensers and all Fit- 


tings and Accessories for complete plant. 
MOTORS 


1—500 hp. Westinghouse, C. W., 60-cycle, 
3-phase, 440-v., 435 rpm., 2 Bearing 


Motor, complete. 

1—1200 hp. G. E., 60-cycle, 3-phase, 
2300-v., 260 rpm., Synchronous Damper 
Wound Motor with Starting Device. 
No Bearings. 

1—1200 hp. G. E. Synchronous, 60-cycle, 
3-phase, 2300-v., 450° rpm., 3 Bearing. 

1—1200 hp. 4G. E., 25-cycle, 3-phase, 
6600-v., 450 rpm., 3. “Bearing. 

1—1200 hp. G. E., 25-eycle, 3-phase, 
2200-v., 250 rpm., Indue tion, 2 Bear- 
ing, with “Shaft Extension both ends. 


A. C. UNITS 
1—200 Kw. G. E., 60-cycle, 
2300-v., D. C., to Tandem Compound 
Automatic Engine, 150 rpm., complete. 
1—400 Kw. Westinghouse, 60-cycle, 2- or 
3-phase, 2200-v., D. C. to Cross Com- 
pound 4-valve Engine, 150 rpm. 
1—400 Kw. Crocker-Wheeler Revolving 
Field Engine type Alternator, 60-cycle, 
3-phase, 220-440-v., 225 rpm. No 


Engine. 
2—300 Kw. Westinghouse R. F., Engine 
type Altern: ators, »-30-cycle, 3-phase, 
400-440-v., D. C. to Cross Compound Allis 


Corliss Engine. 


3-phase, 


1—300 Kw., G. E., 60-cycle, 3-phase, Alter- 
nator, 2300-v.. D. C, at 150 rpm. to 
Tandem Automatic Engine. 


1—325 Kva. 
nator 
164 rpm. 

1—650 Kw., 
nator 


only, 


only, 


IMMEDIATE 
DELIVERY 


Revolving Field, 
3-phase, 


60-cycle, 


Revolving Field, 
3-phase, 
70 rpm, 


60-cycle, 


for direct connection at 1 


1—250 hp. Ideal Tandem Compound, 


and 22 x 


ENGINES 


16 Automatic. 


E. T. Alter- 
2300-Vv., 


E. T. Alter- 


480-¥v., 


14 


2—26 x 48 Hamilton Girder Frame Corliss, 


Wheel 20- 
1—22 x 48 
Wheel 16- 
HEAVY 
AND FOU 


ft. x 41-in. 
Harris Left 
ft. x 32-in. 


DUTY CORLISS. 
ENGINES, RANG- 


R VALVE 


Hand 


Corliss. 
AUTOMATIC 


ING IN SIZES FROM 100 TO 1500 HP. 
CAPACITY. 


BELTED D. C. UNITS 


2—400 Kw.., 
Westingho 
with suit 
150, 200, 
MULTIPO 


250-v.. M. P., 
Generators; 
Engines. 
Kw. 

GENERATORS 


use 
able Corliss 
250 and 300 
LAR 


3 Bearing 
375 rpm., 


BELTED 
WITH 


OR WITHOUT CORLISS OR AUTO- 


MATIC E 


NGINES. 


CONDENSERS 


2—8000 Sa. 
Surface 
2—6750 Sq. 
with 
1—5900 Sq. 
Fittings < 


Ft. 


Ft. 


and A -essories. 


Wheeler, Admiralty type, 
Condensers, without Auxiliaries. 
Ft. Worthington, 
all Fittings and 
Wheeler Surface 


complete 


Auxiliaries. 


with all 


1—5000 Sq. Ft. Wheeler, complete with all 
Fittings. 

1—42C0 Sq. Ft. Alberger type, with Auxil- 
iaries. 

1—877 Sq. Ft. Wheeler, complete. 

HEATERS 

1—3000 hp. Cochrane Feed Water and 
Purifier. 

1—1200 hp. Cochrane Feed Water and 
Purifier. 

2—600 hp. Enclosed Brass Tube Vertical 
Heaters, complete with Brass Lined 


Feed Wat 


er Pumps. 


PAUL STEWART & COMPANY, First National Bank Bldg., Cincinnati, Ohio 
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UNUSUAL OFFERING OF 


BOILERS 


TAKEN OVER FROM DU PONT POWDER CO’S PLANTS 


Used from Six Months to Three Years and 
PRACTICALLY AS GOOD AS NEW 


I am in a position to make contracts, at very attractive figures, to install these boilers, 
ready for service. Every boiler guaranteed. Write or wire for prices. 











Write me when you have Boilers and other power plant equipment for sale. 


J. F. DAVIS 


1122-1123-1124 HARRIS TRUST BLDG., CHICAGO, ILL. 
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AUCTION SALE—Surplus Government Property 


-. GOVERNMENT WAREHOUSE, NO. 193, REMINGTON ARMS (U. M. C. PLANT) 
SEAVIEW AVE., BRIDGEPORT, CONN. 


Monday and Tuesday, January 5 and 6, 1920, at 10 A. M. 
MISCELLANEOUS MATERIAL 


BOLTS (Assorted Sizes) NUTS (Assorted Sizes) SHIPPING TAGS 
BRONZE (Scrap) OILS (Lubricating) SCREWS (Assorted Sizes) 
CONCRETE TIE RODS OILS (Cutting) WASHERS (Assorted Sizes). 
ENVELOPES PAINTS WIRE NETTING 
MANILA PAPER PIPE FITTINGS TERRA COTTA PIPE 


MACHINE STEEL (Miscellaneous) STATIONERY 
MISCELLANEOUS FACTORY EQUIPMENT, Including following various types of machinery, ete. 


ACETYLENE GENERATORS MILLING MACHINES SCREW MACHINES 
BLOWERS POWER PRESSES SHEARS 
DRILLS PULLEYS SODA KETTLES 
FURNACES PROFILERS TAPPERS 
GRINDERS SAWS TUMBLING BARRELS 
HANGERS SAND BLAST FURNACES TURRET LATHES 
LATHES SHAVING MACHINES SHAFTING 

In addition to which the following factory furnishings: 
BENCHES (Work) DRAFTING TABLES RESTAURANT EQUIPMENT 
BOXES (Weoden and Steel) HOSPITAL EQUIPMENT TABLES 
CHAIRS ‘ STEEL CLOTHES LOCKERS 


There will also be offered for sale the following Automobiles and Trucks 


TWO OVERLAND FIVE PASSENGER TOURING CARS, MODEL 1916. 
TWO FIVE-TON (Dump Body) PIERCE ARROW TRUCKS, MODEL 1916. 
ONE ONE-TON (Band Body) MAXWELL TRUCK, MODEL 1918. 


ALL PROPERTY SOLD F. O. B. CARS, BRIDGEPORT, CONN., OR PLANT AT WHICH PROPERTY IS LOCATED 
CATALOG AND PARTICULARS UPON APPLICATION TO 


BRIDGEPORT DISTRICT SALVAGE BOARD 


945 Main Street, Bridgeport, Conn. 
Or SAMUEL T. FREEMAN & CO., Auctioneers, 1519-21 Chestnut St., Philadelphia, Pa. 
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I v. Crocker-Wheeler Marine Set, 125 Volt, direct connected to a 
il engine 18-inch, 24-inch, 30-inch and 36-inch D.C. and A.( 
t Fans, motor driven 
i large stock of smaller sizes DC. 110, 220 and 550 Volt Also 


larger sizes 


Monarch Electric Motor Co. 
166 New York 


Centre Street 
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400,000 C. M. Stranded Bare Copper Wire. 
M. Stranded Bare Copper Wire. 
4-0 Grovel Copper Trolley Wire. 


10.000 ft 
50.000 ft 
10,000 ft. 


350.000 C 
of No. 


Send for our complete list of machinery. No. 307 


saattttt Ht U Midine 
le, 220, 440-Volt, El ic M 
A.C., 3-Phase, 60-Cycle, ' -Volt, Electric Motors 
100—1'4-hp. 1700 r.p.m.......$ 13.75 each 15—5-hp. 1200 r.p.m........ $105.00 each 
60—'%4-hp. 1200 r.p.m....... Mas 3—7)}2-hp. 1200 r.p.m...... 140.00 
32—-hp. 1200 r.p.m....... 26.50 “ ~ 7}2-hp. 1700 r.p.Mm...... 120.00 “ 
30—34-hp. 1700 r.p.m........ 3250 5—10-hp. 1700 r.p.m....... 140.00 “ 
10—1-h.p. 1700 r.p.m....... 38.75 5—10-hp. 1200 r.p.m....... 160.00 “ 
een — § S a o¢ “ 
3-h.p. 1160 r.p.m....... 66.75 2—10-hp. 850 r-p.m........ #33.00 
" ‘ie , 4—15-hp. 1200 r.p.m....... 190.00 “ 
4—2-hp. 1700 r.p.m........ 52 00 3 20-} oa e 
{ 9 “ 
h Ath 6 acm 74.50 3—2Z0-np. 1200 r.p.m....... 245.00 
3-h.p. 12 eeese sens vs 5—25-hp. 1200 r.p.m........280.00 “ 
- c “ a 
: 18—3-hp. 1700 r.p.m........ 59.00 8—35-hp. 900 r.p.m........ 36500 “ 
H 10—5-h.p. 1700 r.p.m....... 4730 * 4—50-hp. 900 r.p.m........ 435.00 “ 
All above in G. E. Whse., Allis-Chal., Fairbanks-Morse, Crocker-Wheeler, Wagner, 
etc, etc. Compensators extra. All brand new, used 4 months, and remember, 
GUARANTEED for ONE YEAR. Other sizes in proportion, A.C. or D.C. Largest 
stock of its kind in America. Some can be reconnected to 2-phase. 
aa " MMT 
winenagesannnnetiait MT tl, ECC SUOUOUAU ADU CREO TEED ERE EAE SUUUCEAUA CECE EA eee iit 
: FOR QUICK SALE! 
DIRECT CURRENT, 220 VOLTS = : 
Qu. H Make R.P.M. Type Windings E = READ y NO W * 
& Lincoln 700-1200 Interpole s = 
Holtzer-Cabot 1000 Compound wad., fully encl = = 
3 Holtzer-Cabot 1000 =s = 
{ Holtzer-Cabot 800 s & GENERATORS and MOTORS 
2 | General Electric 750 CE Compound wound = = = . . ; 3 ; 7 
Sprague 650 D = = 1—125 Kva. Allis-Chalmers Gen. 2400-v., -phase, 60-cyc:« 
Lincoln 500-1: 500 Compound Interpole = = lirecet connected to Brownell Auto. Engine, complete wich 
Bullock 1350 = = switchboard 
Holtzer-Cabot 1200 a pully enclosed = 3 1—150 Kw. Triumph 250-v. D. C. Gen., direct connected to 
Crocker-W heeler 950 CM 2. =. 3 16-in. x 21-in. Cluss Corliss Valve Engine 
Burke 1100-1300 Interpole = : 1—150 hp. F irbanks Morse, 440-v., 3-phase, 60-cycle. 
= = 1 20 hp. G. E "0-v.. 3 ph: ise, 60-cycle. 
= = I—"20 hp Fairbanks Morse 2°90. v., 3-phi Ase, 60-cycle. 
ALTERNATING CURRENT, 220 VOLTS = = 1—200 hp. Crocker-Wheeler, 150-v., D. 
; : = = 5 hp. G. E 440-v.. 3-phase, 60-cyele. 
HP Make R.P.M Ph ( = = —50 ‘hp. G. E $40-v., 3-phase, 60-cycle 
2 Crocker-Wheeler 1800 3 60 = = i—40 hp. G. E. 440-v.. 3-phase, 60-cycle. 
3 Crocker-W heeler 1800 3 60 = 2 "—"5 hp. G. E 440-v., 3-phase, 60-cycle. 
5 Crocker-W heeler 1800 3 60 = = 15 hp. Westinghouse, 220-v., 3-phase, 60-cycle. 
) General Electric 1800 3 60 = = ©» hp. Fairbanks-Morse, 220-v 3-phase, 60-cycle 
5 General Electric 1200 3 60 = = ; — se ati Wee cag, Milgeh al a 
74 Crocker-W heeler 1800 3 60 = = . 
24 Westinghouse 1120 Q 60 2 i POWER PUMPS (Belt Driven) 
0 agner 2 ) = 
15 sGeneral Electric fo 2 aD =. 3 1—7-in. x 8-in. Gould’s Vertical Triplex, 250 Gallon Cap 
a Non wk ~ echa 1120 5 60 s = 1-—5-in. x 6-in. Deming Vertical Triplex, 100 Gallon Cap 
os Genorat Electric 1200 3 60 = = i1—j-in. x 6-in. Gould’s Pyramid type, 75 Gallon Cap 
30 Allis-Chalmers 900 3 60 = 3 1—1500 lb. Pressure 1l-in. x 4%-in. Vertical Triplex Hydrault 
, 50 Allis-Chalmers 900 3 60 = = Pump 
= CONVERTERS and TRANSFORMERS 
25 CYCLES, 440 VOLTS = 1—300 Kw. G. E. Rotary Converter, 25-cycle, 600-v 
= 3—100 Kw. G »} ans ‘rs, 25-cycle 3200 t &5-v 
HP. sews RPM 2 ph ame . E. Transformers, >-cycle, 13200 to 185-v 
1 General Electric 1550 = s—200 Kw. Westinghouse Transformers 25-cycle, 11500 to 
5 General Electric 1550 = 140-y Oil cooled, complete with panel and all instruments 
50 General Electric 750 = 


HARRIS BROTHERS CO. 


1430 W. 35th St., Chicago, III. 
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“The Machinery House of the East” SLIP RING MOTORS 
FRANK TOOMEY, Inc. IMMEDIATE DELIVERY 


1876 1876 220-440 volt, 3 ph., 60 cy, BRAND NEW G. E. Slip: 
1—200-hp., 600 r.p.m., Constant speed, drum contr 
1—150-hp., 720 r.p.m., Constant speed, drum cont 


—150- j -p.m., ste speed, dr contri 
DIRECT-CURRENT MOTORS 1—100-hp:, 600 rpm, Varying, reversing drum control, 





UE 
ULL 





220 25 1— 75-hp., 900 r.p.m., Constant speed, drum contr: : 
- ” 0 VOLTS 1— 75-hp., 720 r.p.m., Varying speed, — contro F 
165-hp. Crocker-Wheeler, type CCM, Interpol 7 3— 25-hp., 900 r.p.m., Constant speed, drum contre : 
90-hp. Westinghouse, type M, 650 r.p.m, pole, 670 r.p.m. 2— 10-hp., 1800 r.p.m., Constant speed, drum conti : 


50-hp. Westinghouse, type M, 675 r.p.m. 74k-hp., 1200 r.p.m., Constant speed, drum contr 


45-hp. Diehl Interpole 600 r.p.m. 


40-hp, Allis-Chalmers, 550 r.p.m. 220-440 3/60 NEW G. E. Squirrel cage 


PUOUOUNUDONUEONTEONONELOSOREENE 








= 25-hp. Westinghouse type SK. Interpole 5 x . 
= 25-hp., Bullock, 775 r.p.m. ; » 060 rpm complete 
= 15-hp. General Electric, type CE, 1200 r.p.m. 
= 15-hp. Bullock, 1300 Y.p.m. : 1—200-hp., 600 r.p.m. 
L5-hp. Peerless, 1150 r.p.m. 1—150-hp., 720 r.p.m. 
10-hp. Allis-Chalmers, 1300 r.p.m. 1—100-hp., 720 r.p.m. 
7$-hp. Crocker-Wheeler, 1100 r.p.m. 38— 75-hp., 900 r.p.m. : 
73-hp. General Electric, 1600 r.p.m. 1— Se ag Aan r.p.m. : me 
— 50-hp., 900 r.p.m. 3 
1— 50-hp., 1200 r.p.m. H innit 
DIRECT-CURRENT MOTORS 4— 40-hp., 900 rp.m. : 
4— 40-hp., 1200 r.p.m. 


110-125 VOLTS 5— 30-hp., 900 r.p.m. 


2— 30-hp., 1200 r.p.m. 


50-hp. Bullock, 850 r.p.m. 6— 25-hp.. 1200 r.p.m. 
32-hp, Crocker-Wheeler, type CCM, 1000 r.p.m. 1— 25-hp., 900 r.p.m. 
30-hp. Kinetic, 1100 r.p.m All sizes and speeds 1 to* 20-hp. in stock. 


25 hp. Crocker-Wheeler, ‘type CCM, 750 r.p.m. 
gon. General Bicceie’ GBP Ge Pty Tm. TWENTY FIVE CYCLE MOTORS 
like ialiek, eeeee OO rom 3 whe NEW) 
TOR GreckeeWheeies, 252 BO, interpola, $50 rae. 1—100-hp., 750 rp.m., 2200 volts. 
7i-hp. Grocker-Whester. 1800 ¢ocn, 2— 50-hp., 750 r.p.m, 440 volts 


73 jeneral Electric, type . 1— 50-hp., 750 rp.m., 2200 volts. 
4-hp. General Electric, type CE, 1800 r.p.m. 2— 40-hp. 750 rpm. 440 volts. 

4 * 29— 30-hp., 750 r.p.m., 220-440 volts. 

Large stock of Alternating and Direct Current 3— 20-hp. 750 rpm. 220-440 volts. 

1— 15-hp., 750 r.p.m., 220-440 volts. 


Motors. Immediate shipment. 5— 10-hp.. 750 rp.m., 220-440 volts. 


Write, wire or telephone inquiries 1—150-k.w. (new) General Electric, type MPC, 250-275-volt 


motor generator set, 440-volt, 3-ph., 60-cy., 1200 r.p.m. 
127-131 North Third Street 


on motor side. Complete with switchboard. 
PHILADELPHIA, PA. RALPH E. GARRITY 





A 














5 607 Wabash Bldg., Pittsburgh, Pa. 
_ Complete Plants Bought and Sold = =F" SPS it Gtimere, Mas 


WE HAVE FOR IMMEDIATE DELIVERY STEAM ENGINES 
2—125-hp. 13 x 13 Harrisburg. 


3 Phase, 220-440 and 1—210-hp. 16 x 14 Ball. 
2300 volt motors. MOTOR GENERATOR 


1—Synchronous Motor Generator Set consisting of 700 hp. 





1—1500-hp. Westinghouse, 234 r.p.m. Synchronous Motor, Type ATI, 25-cycle, 13,000-volt, 750 
1—1400-hp. Westinghouse, 505 r.p.m. r.p.m., Form C, and 1 A. C. 500-kw., Type ATB, 60-cycle, 7% 
1—700-hp. Westinghouse, 502 r.p.m. 4000-volt, and direct current exciter type M.P., 125-volt. 707 
ie —— 440 r.p.m. Three units mounted on one shaft with two bearings. 
—500-hp. Lincoln. 

1—400-hp. Allis-Chalmers, 440 r.p.m., Slip Ring. PUMPS 

1—300-hp. Westinghouse, type CS, 580 r.p.m. 1—Simplex 314-in. x 6-in. motor driven reciprocating pump 
1—250-hp. Allis-Chalmers, 440 r.p.m., Slip Ring. with extended base with Westinghouse ¥2-hp. Type C 
2—100-hp. Crocker Wheeler, Slip Ring, 720 r.p.m. 1200 r.p.m. Motor C. D. 1200 r.p.m. Motor. 

We have a large stock of smaller sizes, 1, 2 and 3-phase. 1—Hill 2-in. double suction Centrifugal Pump, with extended 2) Sy 












Ai Cc mpressors base. Capacity 75 G.P.M. against 125-ft. head. © i 
ir B 
waned | NEW WESTINGHOUSE TRANSFORMERS | | 
alain Duplex Compressor, Z-stage air, 6—100-kva. Type S.C., 13,200-v. H.T., with 4—2%4 HT. — 
1—In rsoll-Sa eant Straight Line, 2-stage ai tea Taps, 460 v., L. T. Single-phase, 25-cycle. — 
en. 3—200-kva. Type S.C., 13,200-v. H.T., 2—5% Taps, 1-phase, jf) = 

] —s -rvC =? w = 
1—Chicago Pneumatic, Franklin, cross compound, com- Ph, oon - ee Le H. T., 4-21%4% Taps, E 


pound air and compound steam, 1908 cu.ft. ‘i ¥ . 
i—Hall cross compound, compound air and compound I-phase, 25-cycle, L. T., 440-volts. 


steam, 1700 cu.ft. MISCELLANEOUS 


1—18 x 18 Laidlaw Dunn-Gordon Duplex, 30 lb. pres- 1—New York Air Brake Compressor No. 2145 for 90 Ib. 
sure, 1050 cu.ft. pressure. Compressor end double action 7 in. x 9 1. 
° ° delivering approximately 40 C. F. Air at 60 Ib. pressure. 
Direct-Connected Units 1—Patterson Automatic Steam dam l plete 
— y, per regulator comple 

110 VOLT, D.C., 250 VOLT, D.C. AND 500 VOLT, D.c. with brackets and weights. ; 
220, 440 and 2200 Volt A.C. 2—160-hp. Terry Turbines, direct connected to No. 10 


GAS ENGINES, BOILERS, PUMPS AND HEATERS. Sturtevant blowers. 
Purchasing Agent 


W. A. CARRELL & CO. Consolidated Gas, Elec. Light and Power Co 


211-213-215 Second Ave., Pittsburgh, Pa. Dabhnore, Did. 


BNE 
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HAROLD R. WILSON MACHINERY CO. 
Electric and Steam Machinery Second Hand 


Federal Reserve Bank Building, ST. LOUIS, MO. 
DInnST CONNEC —- A.C. UNITS (60 CYCLES) 
h ake Volts Pr Engine Pg ‘ription 
& ) a oy 2300 3. Westge. Hor. Turb. 
2500 G.E. 2300 3 Curtis H« = har Steam Turbine 
) Westge. 2300 2or3 Allis C.C. Corliss Engine 
Allis 2300 3 30x48 Allis Corliss 
G.E 480 3 26x33 Horizontal Ball Cor. 
Allis 2300 3 24x42 Allis Corliss 
) Allis 480 3 Allis Hor. Non-Cond. Turbine 
G. E. 2300 2or 3 14&30x42 Cross Compound 
¥ estge. 2300 3 Westinghouse Hor. Steam Turbine 
. EB. 2300 2or3 18x30 Buckeye 
G E 2200 3 McIntyre & Seymour, 4-valve 
bs estge. 2300 3 Westinghouse-Parsons Steam Turbine 
) E. 2300 3 14 & 22x16 Ideal Tand. 
) Fi. Wa. 2200 3 14 and 22x19 Chuse 4-valve 
>» Ft. Wa. 2200 3 16x16 Chuse 
) GE. 2300 3 to Curtis Turb., 1 Cond., 1 Non-Cond 
0 G.E. 220 3 14x18 McIntyre & Seymour 
» Burke 2200 3 Simple Skinner Engines 
0 Emco 2300 3 8x8 Engberg 


Ocher Sizes—Also A.C. and D.C. Belted Dynamos, Motors, 
i NGINES—BOILERS—ROTARIES—ELECTRIC CARS, Etc. 
We probably have just what you require—Try us. 
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DAVIS MACHINE & 


Tele mne—Market 8580 


MOTOR CO. 


59 Mechanic St., Newark, N. 


UENAEEEDEEELE 
. = 
Immediate MOTORS Delivery 
A Few Selections From Our Large Stock 
CORRECT PRICES AND PROMPT SERVICE 
Qua Maks Hp. Type Ph. Volt R.p.m. Cy. Condition 

I A llis-Chalmers 15 2 220 1200 60 Good 
Westinghouse 15 cs 2 220 1200 60 Good 

2 Westinghouse 25 Cs 2 220 1200 60 New 

l Wagner 25 BR 2 220 1140 60 Good slip rg 

l Allis- Chalmers 30 3K 2 220 860 60 Good 

] Crocker-W heeler 7} 114Q 3 220 1130 60 Newsliprg 

l Crocker-Wheeler 10 114Q 3 220 1710 60 Newslip re 

1 Allis-C halmers 10 B 3 220 1200 60 Good slip rg. 

2 Westinghouse 15 KT 3 220 1200 60 New 

1 Crocker-Wheeler 15 118Q 3 220 675 60 New 

l Crocker-Wheeler 15 KT 3 220 900 60 Good 

] Westinghouse 20 cs 3 220 900 60 Good 

l Westin g house 20 Cs 3 220 1200 60 Good 
Crocker-Wheeler 20 116Q 3 440 1720 60 New 

1 General Electric 20 I 3 220 1200 60 Good 

] Western Electric 20 KT 3 220 900 60 New 

l Crocker-Wheeler 25 25R 3 440 720 25 New 
Westinghouse 25 cs 3 220 1160 60 New 
Westinghouse 30 ce 3 220 870 60 New 
Crocher-Wheeler 35 11I8Q 3 220 1750 60 Newsliprg. 


SUAPPREREUEOCEOU EEA DET TORE EEE? 


FOR SALE 


General Electric 
Frequency Changer 


One 2-unit, 4-bearings, 60 to 25 cycle, 3-phase 
Frequency Changer, 60 cycle unit, 9500 k.w., 13,800 
volts, 25 cycle unit, 9000 k.w., 13,800 volts. Speed 
300 Machines are mounted on a common 


base. 


r.p.m. 


Machine will be sold with complete switching 


. P TT 
instrument equipment, motor operated field 


and complete auto-transformer starting 


and 
rheostats, 
including pressure oil pumping appa- 
ratus for use when starting the set. Machine has 
had little use and is in excellent condition. De- 
tailed information will be furnished on application 


equipment, 


to 


The Edison Electric. Illuminating 
Company of Boston 
Boston, Mass. 


Purchasing Department 
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TURBO ELECTRIC 
GENERATING STATION 


A complete modern station ready to be dismantled 
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DIRECT CONNECTED UNITS 


D.C. Ge Laval Steam Turbine, 70 Ib. 
125 volts, to 6-hp. Fairbanks-Morse Engine, 


A. C. MOTORS 


snerator to De 


35-kw., 120 volts, 
¢ 400 r.p.m. 


. Generator, 
Gas or Gasoline. 
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‘arsons-Moorhead Machinery Co. 
237 Fourth Ave., Pittsburg, Pa. 
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Greenfield Electric Light & Power Co. 
Greenfield, Mass. 


A 50-hp. Triumph, 685 r.p.m., complete 
and removed consisting of 35-hp. C. S. Westinghouse, 1120 r.p.m., complete. 
15-hp. Gen. Electric, 900 r.p.m., complete 
y 15-hp. C. S. Westinghouse, $00 r.p.m., complete. 
2 W ESTINGHOUSE TURBO GENERATORS 6-hp. C. S. Westinghouse, 900 r.p.m., co — : n = 
- 20-hp. F. Westinghouse, Slip Ring, 720 r.p.m., with drum type controller. = 
fy? rire 7 . = . = 
|—625-kva. 1—780-kva., 60 cycle, 3 phase, 2300 v. iaiereins = 
2—Westinghouse LeBlanc low level jet condensers D. C. = 
F ° a 10-hp. SK Westinghouse, 600-1200 r.p.m. mS 
with turbine drive. 15-hp. DLC Gen. Elee., 975 r.p.m. : 
20-hp. CE Gen. Elec., 1120 r.p.m. 
15-hp. CVC Gen. Elec., 825 r.p.m, 
z WESTINGHOUSE EXCITERS e have a complete stock of A.C. and D.C. Motors on hand, in sizes 
. . . P from 1 hp. to 150 hp. 
1— Turbine drive. 1—Motor drive. ' . 
— ° Write us your requirements 
Boilers, Heaters, Pumps, Piping, Switchboards, etc. 
R. SCHEINERT COMPANY 
WILLIAM P. BREW, 120 Broadway, New York City 123-125 No. Third Street, Philadelphia, Pa. 
kw TE MTEL EEE ELL " wi 1 
j _ " VUVUUSANUUEOALOUDEAAEDOCUAAEUAEUEUELUOUADGEUEEUADUEADUALAS EMEA HEALD TE y. TTC i i 
F-on G : FIRST-CLASS z 
: Steam Engine Generator Sets : 
IMMEDIATE SHIPMENT USED EQUIPMENT | 
: ] 0-Kw., 250-v., Western Elec., Gen. direct connected to ‘ = 
= 16 x 14 Erie City engine, with switchboard. Immediate Release ~ 
= ] 0-Kw., 250-v., Jeffrey, Gen. belted to 1—16 x 16 McEwen = 
= ine, with switchboard 1—2000-2500-kw. G. E., 1800 r.p.m., 150-lb. pressure, 3-ph., = 
= 1 -Kw., 550-v.. Westinghouse, Gen. direct connected to 60-cy., 2300-volt horizontal Steam Turbo Generator—6000 = 
= 18 and 30 x 24 Erie ball tandem coupled engine. sq.ft. C. H. Wheeler surface condenser, with engine driven = 
= ] 0-Kw., 550-v., Ridgeway, Gen. direct connected to 1—22 x aux. ‘ = 
3 Ridgeway engine, with switchboard 2—500-hp. Poreupine Boilers, Mass. std.. 160-lb. pressure, 6 = 
FY iplete boiler plant, consisting of 4 300-hp. Sterling boilers, year old, Universal chain grate, steel casing, individual = 
= 1 stacks, ash conveyors and Westinghouse stokers. = stacks. = 
= vd. Thew Steam Shovel E 1—"000-hp. ‘‘Hoppes’’ open type Feed Water Heater, = 
= on 36-in. gauge Porter locomotive. = iI—"2000-hp. ‘‘National’’ closed type Feed Water Heater. = 
= = 1—200 GPM 3-in. Jeansville-Terry cent. D. S. Pump. = 
= WHEN BUYING OR SELLING = 1—9-in. x 6-in. x 12-in. duplex, outside, center packed Blake = 
E = Pump. = 
= Steam, Electrical or Mining Machinery = I—0-kw. G. E., 900 r.p.m., 2300-volt, motor driven, 125- = 
2 = volt Exeiter. = 
REMEMBER = 1—G,. E. Tirrell Regulator, 2886-TA-125-F-6, mounted on 16 x = 
= 31 x 1% inches, black slate. = 
5 E 
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FOR SALE 
SIX 


AULTMAN & TAYLOR 
BOILERS 


Heating surface 3176 sq. ft., 144 tubes length 18 ft., 
diam. 4 in., 2 steam drums length 23 in. 35¢ in., diam. 
36 in. $10 per H.P. f.o.b. cars; subject to prior sale. 
Inspected and passed at 155 Ibs. pressure—320 H.P. 


each. 
H. E. SALZBERG COMPANY, Inc. 
30 Church Street, New York, N. Y. 
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WANTED 


We are actively in the Market for 


ELECTRICAL 
MACHINERY 


of every description 


THE H. P. BALDWIN COMPANY 


76 Montgom« ry Dt. Jerse Vv Cc ty, N. i 


(000 











Large stock of 3-phase motors at unheard of low prices. 


A. Werby & Co., 47 Beverly St., Boston, Mass. 


Ey 


Se 
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MECC CCC COUT 
F CEE PCC cb 
= 10—35 HP. West. 440-V 3-ph. Motors. = 
= 15—40 HP. West. 440-V 3 ph. Motors. 
= i—-50 HP. G. E. 440-V., 3-ph. Motors. 
= 10—7™% HP. West. back geared, 3-ph., Motors. 
= 1—75 HP. West. C. S. 220-V., 25-cye. Motor. 
ii 
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Cincinnati, Ohio 


THE ne 


Cincinuati 


FOR SALE 


ELECTRIC ARC-WELDING 
OUTFITS—NEW 


10—150 ampere and 1—600 ampere sets, direct 
nected to D.C. 230-v. motors. All sets brand new 
and complete with panels, mounted on trucks ) 


ampere set has 3 panels. 


PANELS—NEW 


25—Panels (new) complete, 
converters, 


with instruments for rotan 


MOTORS 


:—30 hp. D.C., 230 v., 240 r.p.m. 





_ all Stock of A. C. or D. C. Motors Always on Hand. 
I. STARK & COMPANY 


346-350 Tompkins Avenue, Brooklyn, N. Y. 
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MOTORS - DYNAMOS 


Write us what you want to buy or sell 


SCHWARTZ & LAND 
207 Centre Street New York 


mn 
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Special on Large Slip Ring Motors 


PUNTA 





_—100 H.P. 440-volt, 3-phase, 60-cycle, 900 r.pm slip g 

motors complete with multiple switch control and 
rice $1°200 each 

t +5 H.P $40-volt 3-phase, 60-cycle, 900 r.p.m sliy 
motors complete with multiple switch control and 
Price $950 each 

7 75 HP. are Crocker-Wheeler and two Allis-Chalmers, one 100 HP 

( er-W) r and one illis-Chalmers ipparatus son 


THE ELECTRIC MOTOR & REPAIR CO., Akron, Ohio 


COUEUE EVO eee 
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Our REPAIR SHOPS are known 


for service and satisfactory work | 


SUsCeNeNONORCUEOEOREUROESOGS 


Correspondence Solicited 


COMMONWEALTH EDISON COMPANY 
Telephone Randolph 1280 
38 North Market Street, CHICAGO 
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MOTORS 

















Ohio J. H. COCHRAN, Keller Lidg 


Man you want = : - Comp! ete line of A.C. and D.C. Motors in Stock : 
a af } % ce Ss = 1—Terr Yurbine, 150 Ib., steam direct connected to two 100 A 
will locate t 1é i osition you want = = kw ( rocker-Wheeler generators, D.C »50 volts 200 r.p.m 3 
= = 1—24 Kw., 125 v. Sprague Electric, Direct Connected to M 5 
‘Equipment you want - = & W.iss oil engine : 
raids - = : Complete Plants Bought ; 
Are yOu USINE the Searc hlight : 59 = = D. S. HOLCOMB, 241-243 Canal St., New York : 
wit Me i I TO UPR CC Td 
: : Y FOR SALE 
1200 H. P. MOTORS: 25-Cycle Units Siete. Sar atte, vou 
: = 4 C : ; ? 2 500 Kw. G. E. Curtis Horizontal Turt 
: ( yene ral Electric, - 5-cycle, : Immedia ewWelivery l B00 Kw. Westit Fw Nagy = yp 
co 4 - QC = 3-phase 
. 3 phase, 2300 \ olt, ~ 50 SPECIAL BARGAIN -375 Kw. G. E. Minneapolis Corliss, pha 
3 . x | 300 KW. Westinghous Engine Type Conde nser and Switchboard 
j Revolutions, Motor with Revolving Field Alternators, 25-Cyele, 1—300 Kw. G. E. Quincy Corliss, 3-phase. | 
: - . 3-Phase, 400 to 440 Volts. Direct Con oo ee oe Compound, 25 
: Control Panel and Con- nected at speed of 107R P M to Allis- 2—150 Kw. bares seb elt Geserens 19 2B 
: lalmers Cross Compount reavy duty McEwen Engine 7? es 
= troller. Double Eccentric Modern type Corliss 1—100 Kw. G. E. 125 Generator, direct con- 
i Engines Condition practically new. nected to Harrisburg, 4-valve. 
2 ° ° to offer a a 2—30 Kva. Westinghouse Single Phase 2400- 
: Immediate Shipment iene = ee ae 
= n é speck S « — g ” 35 ae 2n0 > 
a figure representing an unusual bar- i Tay G. E. Single Phase, 2200 1100 
i PAUL STEWART & co. gain 1 x 16 Atlas Side Crank, Self Oiling Engine, 
: 2 PAUL STEWART AND COMPANY ME Menage 
= ‘irs J. ‘ ‘ ding 3 ‘ rs 1% 2 ‘keye E » - 
: First Nutional Bank Buildin : Blectrical and Seen Maskdnery it% x 3T Buckeye Engine, 10-ft. x 
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d N ti U it Immediate Delivery 
ran Cw Genera ing Units STEAM TURBINES 
60-cyclt, 3-phase I 
. . 9375 Kva. 2300-v. Horizontal Westinghouse Le- 
For Immediate Shipment eT ihlane Condenser. tn 
5000 Kva. 2300-v. Horizontal G. E. Condenser. 
. 7 - 1250 Kya. 600-v. Allis Non-Condenser, 2300-v. 
w & i—180 Kva., 60 cycles, 3 phase, 2300 simple non-releasing Corliss en- 625 Kva. 480-240-v. Westg. Condenser Auxiliary. 
= “ . . . . +2 . 2 87 ra. estg. an 25 a. G. E. 2300-v. 
) § volts, Western Electric Alternator, gine. With standard switchboard. 1560 Kva, 480-240-v. Allis Condenser Auxiliary. 
= directly : to simple, non- iate shipment. 
: lirectly errr ae vaginey With immed I DIRECT CURRENT TURBINES 
Z releasing Corliss engine. ath 2—200 Kw., 250-275 volts, 200 R.P.M., 15-20-75-100 Kw. Exciters, 125-v. 
: belted exciter. Immediate ship- General Electric, direct current 2—500 Kw. hor. G. E. 600-v. with Switchboard. 
: ‘ ° 150 Kw. 125-250-v. 2-3 Wire Switchboard. 
ment. Generators, directly connected to BOILERS 
1—312 Kva., 60 cycles, 3 phase, 2300 simple, non-releasing Corliss en- ee eee. 
volts, 200 R.P.M., Western Electric gines. With standard switchboard. 1—517-hp. Sterling Hand Fired, 150-Ib. , 
\lternator, directly connected to Immediate shipment. 587-hp, Rust B. & W. Type, 150-Ib. ~ 
- ris 2 —276-hp Sterling, 150-lb., with stack. 
nd. : simple, non-releasing Corliss eon 1—75 Kw., 125-250 volts, 3 wire a ase hp HRT Bollers, stacks, 125 Ib 
id. = y > c ™ + . . 5 Dd. $, stacks, 25-Ib. 
: gine. With belted exciter. Imme Western Electric, direct current 3—515-hp. U. I. W. Heine Type, 150-lb., 60- 
: diate shipment. Generator, directly connected to cycle, 3-phase, Generator. 
: 1—150 Kw., 250-275 volts, 200 R.P.M., simple non-releasing Corliss engine. BELTED A.C. 60-CY. 3-PH. GEN. 
uni General Electric, direct current With 3 wire generator switch- TO0 RK See ees Os Sy Fe Be 
Generator, directly connected to board. Immediate shipment. 1—212 Kva-1-187, Kva-1-125, Kva-1-100, Kva 
all 240-v. 
wnt 1—-100 Kva. 277 Revolutions, 2300-v 
A 1—-250 Kva. 480-v., 240-v., 900 Revolutions, 
: H. A. & G. X. CHUSE, Mattoon, Ill. 1—150 Kva. 2200-v., 2-phase, 720 Revolutions. 
S : 1—150 Kva. 2300-v., 900 Revolutions, Westing 
: mune ENGINE TYPE A.C. 60-CY. 3-PH. 
: cane 1—NEW G. E. 675 Kva. 480-240-v. Engine Set 
3 26-in. x 33-in., 4-valve engine. 
: MOTORS FOR SALE 100 Kva., 750 Kva., 625 Kva., 25-cycle, Eng. Sets 
5 3—125 Kva. 2300-v. Engine Sets, 2300-v. 
: 1— Kva. G. E. 2300-v. Tan. Com. 
: A.C., 3-ph., 60-cy., 440-v. Elaborate Equipment of i—75 Kw. 240-v.. 13-3 14 C. & T. Engine, 
ork : 2.75 hp. 900 rpm. General Electric Gravit and Power C20 Eve. 3500-7. @ B.C. C. 
: 2-73 hp. 800 rpm. Westinghouse y CORLISS AND HIGH SPEED ENGINES 
DTT 8-50 hp. 800 rpm. General Electric 
1-45 hp. 1200 rpm. General Electric Conveyors ROSS POWER EQUIP. co. 
n 9-40 hp. 1200 rpm. General Electric - aie L. D. Phone Main 7200 Indianapolis, Ind. 
5 8-35 hp. 1200 rpm. General Electric 1—Duplex Pump, 16-in. x 12-in. x 10. mene 
H 5-25 hp. 1200 rpm. General Electric — 7.3 , 
: 6-25 hp. 1200 rpm. Westinghouse 1—Duplex Pump, 12-in. x 8/2 x 10. 
: 1-20 hp. 1200 rpm. Westinghouse y R x 36. 
: 9-15 hp. 1200 rpm. Westinghouse Cook Pumps, 8 x ii : : Diesel Oil and Gas 
: 7-10 hp. 1300 rpm. General Electric 1—10 x 10—50-hp. McEwing Engine. 
: 4-10 hp. 1900 rpm. Westinghouse . ° 
H 1—35-kw., 115-volt, direct current En ines Generators 
: All in first-class condition— Westinghouse Motor. g 9 9 
3 immediate delivery. Motors 
; L. F. SEYFERT’S SONS, Inc. Oe ees ae 
: 187 N. 3d Street, Philadelphia, Pa. 503 Main St., Louisville, Ky . : 
un ae ; American Diesel Oil Engines 
vinntt 120 B.H.P. vertical 3-cy. belted. 
aia BRAND NEW 170 B.H.P. vertical 3-cy. belted. 
i 2—225 B.H.P. vertical 3-cy. belted. 
wn : ROTARY CONVERTER 2450 BHP. vertical 3-cy, belted. 
: ae ee mii O0ie atin Each direct connected to 3-pr. 60-cy. a.c. 
ork : 60 kva. 60 cycle 3-phase, 230-volts. generator 
: BRAND NEW bass Alertness 150 B.H.P. single cy. 2-cy. semi-Diesel, di 
: = = = en! eae NATHAN KLEIN & CO. rect connected to 125-Kva., 3-ph., 60-cy. 
s L5 “ > y « aw A , , . 
NY : Pe gy a gg Bg Howard and Centre Sts., New York City. 2200-v. generator. 
; : H.P..' 230 volts, 225/500 sunny : 100 B.H.P. vertical 2-cy. oil engine b. 80- 
: R.P.M, os H.P. horizontal 2-cy. semi-Diesel belted 
: HALF PRICE PROMPT DELIVERY 2—65-H.P. vertical 3-cy. oil, belted. 
: VERTICAL ALTERNATORS & EXCITER 35-H.P. horizontal 2-cy. oil engine. 
cael £. N. GOODMAN 2—650-kva., 150-r.p m., 8-pole, 2400-volt, 156 150-H.P. vertical gas engine, d.c. to 100 
a deaaitiiel ORF Woe amperes, 60-cycle, -phase, vertical type Kw., 220-v. D. C. generator. 
257 West 100th St. Generators, complete with bases, shafts steady 100-H.P. vertical 3-cy samen gS ne. d.c. to 
New York City bearing and field rheostats. 55 Kw 125/250-v. "3-wire renerator 
~ 1—50-kw., 450-r.p.m., 125-volt, vertical type ex- 00. a te gle teat 6 ‘ : 
H citer, complete with base, shaft, thrust bearing 100-H.P. vertical $-cy, gas engine, direct 
: above and steady bearing below, and field connected to 65-Kw., 2o-v. d.c. generator, = 
E rheostat. bel*ed. : 
: For details and very attractive prices, write us. 85-Kva., 3-ph., 60-cy., 230-v. English typ = 
E The F. Bissell Co., Toledo, Ohio, U.S.A. generator. 
0” = oe 75-Kva., 3-ph., 60-cy., 230-v. English type 
. : suennninen = generator. 
: 200 G.P.M. Triplex pump, belted. 
' FOR SALE—NEW 12,000-gallon horizontal oil storage tank. 
: The City of Lethbridg Alberta 
: ( } f o rs idge, Alberta, ALL GUARANTEED IN FIRST-CLASS 
: anada, have for sale CONDITION. 
: McIntosh & Seymour No. 3 B24 
ut Wiaaat che A. McMILLAN 
lesel type 619 Monadnock Block, Chicago, Ill 
One Complete (Specialist in Diesel oil engineering.) 
serenity e e 
ae L G Power Plants—Equi 
= Capacity 350 K.V.A. 2200/2300 V., owe a t Equipped Complete 
e 2-} e id ore ¢ : Capacity 150 b.hp. Arranged for direct Rails—Locomotives—Cars 
: , 60-Cycle, composed of Bellis I . Westine! * Tanks—Pipe—Piling, etc. 
: & com Compound Engine, Exciter connection to estinghouse alternator, EL 
Fo ft, 440 B.H.P.. 360 R.P.M.. with 125-kva., 277 r.p.m., 3-phase, 60-cycle, Z NICKER iN ST. LOUIS 
i 2 15 s. steam. 26 in. Vacuum. Con- 220-volt engine type alternator, with For Big Bargains Get Bulletin 270— 
x 18 : Se ¥ Sei ; ee eee rte : 60 pages. It’s a sure money saver. 
: de Motor driven circulating, and damper windings and the usual ac- 
et z sate pumps. Generator suitable cessories. 5-kw., 125-volt, 1120 r.p.m. : 
100 : f phase winding. belted exciter with rails, pulley and 
100- : | rfect condition and immediate switchboard mounted field rheostat. EARCHLIGHT 
wa A delivers, dane ERVICE 
Be : - Apply, Ready for immediate shipment. ECURES 
ei : ATISFACTORY 
‘ : M. FREEMAN EQUIPMENT SALES CoO., INC. ALES 
eee : Commissioner Public Utilities. 112 Ellison St., Cor. Main, Paterson, N. J 2004 
. wnty SEPSCUERCGOGEOOUGEOOUDOOUOREECOODEROOOEROS rf 
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FOR SALE 


1—1000 Kw. 
ALLIS-CHALMERS TURBO UNIT 


1—1000 Kw. 
HAMILTON WHEELER UNIT 





Kw. 


WESTINGHOUSE HARRISBURG : 
UNIT : 


1—500 







1—5000 Hp. 
WESTINGHOUSE MOTOR 


2-phase, 60-cycle, 440-volt 


2—60 Hp. 


WESTINGHOUSE SPEED 
. MOTORS 


D.C. Variable 90 to 400 R.p.m. 


THE B. F. GOODRICH CO. 


AKRON, OHIO 





POWER! 


250 VOLT, D.C. 


1—500-kw. Westinghouse Generator, 250-275- 
volt, direct current, direct connected with 
Wetherill Cross Compound Corliss Engine of 
the rolling mill, double eccentric type. Speed 
90-r.p.m. 
500-kw. Westinghouse Generator, 250-275 
volt, direct current, direct connected with 
Hewes & Phillips Cross Compound Corliss 
Engine Rolling Mill, double eccentric type, 
speed 90-r.p.m. 
Above two Units are equal to brand new and will 
be guaranteed as such. Unusually heavy, capable 
of 50 per cent. overload . 
2—540-kw., 3-wire, 125-250-volt, direct current 
Generators, with Cross Compound Engincs 
1—300-kw. Crocker-Wheeler Generator, 250- 
volt, direct current, direct connected with 
Tandem Compound heavy duty Corliss Engine 
1--100-kw. General Electric Generator, 110- 
125-volt, direct current, direct connected with 
Compound Ball Engine 


Innumerable others, all sizes, 25 to 


A.C. UNITS 


1—1000-kw. Westinghouse Alternator, 2- or 
3-phase, 60-cycle, dircet connected with Cross 
Compound, heavy duty Corliss Engine. 

1—600-kw. General Electric Alternator, 3- 3 
phase, 60-cycle, 2300-volt, direct connected 
with Rice & Sargeant Cross Compound 
Corliss Engine. 

1i—300-kw. General Electric 
phase, 60-cycle, 2300-volt, 
with Cross Compound Engine 

1—-100-kw. Western Electric Generator, - 
phase, 60-cycle, 2300-volt, direct connectcd 
with Buckeye Tandem Compound Engine 

1—150-kw. Stanley Belted Generator, 2-phasc, 
60-cycle, 2300-volt. 

1—150-kva. General Electric Belted Generator, 
2-phase, 60-cycle, 480-volt 


CORLISS ENGINES! 
50 to 2,500 H.P. 
Simple or Compound. 


TURBINES! 
A.C. or D.C. 


SOCDUECHLERODAEOROEOCONOOREOERUGESEGREOGGUDASOHOOGUCUOOEOSUOUOEOECEOOGEORCERORI EOE 


2000-kw 


Generator, 
direct connectcd = 


Complete Power Plants designed 
and erected 


POWER EQUIPMENT CO. 


Engineers 
1809 Buttonwood Street, Philadelphia, Pa. 

















Generating Units 


Two—70 KW, 220-volt, 2-phase, 60- 
cycle, 277 rpm., revolving field, 
Westinghouse generators direct 
connected to 12 x 12 Ames en- 


gines, complete with exciters 


and switchboard panels. 
In fine 


GEORCE SACHSENMAIER CO. 
926 N. Third Pa, 


very condition. 


St., Philadelphia, 








ODCOLODECEOUSUSORUEUEOESESOUEODONOESONOSOEEOEOSSEAEOEOGHEEOEGOGUDEDEREEORGE 


CODECEOEUUEUROECEOEOUEOOOSOOUOEAEGUDOGHODEUEOEOUEUEONGUOROUEOROHOUOOSOGOEDEROROROROECHCESEEOOOEOE SERED 


SHUNCAUROEOHEEEOAGHOEOEOURORROREERUAODAOEOOEUEUTORGEOORICOEOOOOEORGADEDEAUEGEUERERGEDOGROROCREEOROELEDERE: 


30—xX-Ray . 
Indirect Lighting Fixtures 


complete with 30-inch drop-chain brushed 





brass finish: wired all ready to hang 
Cost $20 each, new; will take $5 each. 


McGRAW-HILL COMPANY, INC. 
10th Ave. at 36th St.. New York City 


seneeeoeneensunons 


FP POPAONEAOUADOREEOROROEEOEONEUCOECEOOOONGEGEOOEOEOUOOEOECEOOUOROEOOHOCGRURUDODECOODAGEOUGUAUROGRCEOREGELES 


FOR SALE 
27—Electric Units from 300 to 10,000 kw. 
16—Hoists, Electric Cars and Locomotives. 


20—Water Tube Boilers. 
Get Our Lists and Prices 
J. F. DONAHOO COMPANY 


Birmingham, Ala. 


peseneueesenoeant 





seneenuene 


Generator Sets 


1—250 and 1—300 K.W., 25-Cy. 3 Ph. 
McIntosh & Seymour com- 
pound engine generator sets com- 
plete. Used but a short time. 

2—450 same in four 

1—600 KW. 60 Cy. 3 Ph. Engine Gen- 
erator set new; all in first-class 
condition. 


cross 


use 


Tr 


years. 


Located in the United States. 


POWER PLANT EQUIPMENT CO. 
310 Dominion Bank Bldg., Toronto, Canada 


Coeeueerenseseieveeevanencenoon 


= 
FOR 


Slightly Used Steam 
Equipment 


Due to the dismantling of our 


SALE 





Switchback, W. Va., plant, we can 
save you money on the following 
equipment: 


1—-Westinghouse-Parsons, 2200-v,, ise 
60-cycle, 1300-Kva. Turbo Generator 
(low pressure condensing), 1800 
with all necessary switchboard 
stats, oil switches and metering 
ment. 
2—Worthington Condensers for abo. yn. 3 
nected to 168-nozzle spray po vith = 
circulating water pump, ete. a 
4—480-hp. Stirling Boilers, 
by Babcock & Wilcox, 150-Ib. pr 1 
complete with feed water pump t-it 
x 8%-in. x 15-in. double stroke ! 
ington Pump, water heater, et« 
1—40-gal. Platt Centrifugal Pump, 0-ft 
head, connected direct to 50-hp 00- 
volt motor, with compensator 
All the above items prae- 
tically as good as new. 


pm 


manul 


Upon application we 
list of Boilers, Turbines, 
and miscellaneous equipment 


will furnish m 


Condensers, Spray 


Apply to Purchasing Department 
APPALACHIAN POWER COMPANY, 
Bluefield, W. Va. 
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FOR SALE 


110-Volt D.C. 


ELECTRIC LIGHT 
PLANT : 


In town of 600, about 40. 
miles from Milwaukee. 


F. J. SCHMIDT 
624 28th St., Milwaukee, Wisconsin 
































FOR SALE : . ae 
INDUCTION MOTORS 5 HP Variable slip ring, General E 
3 H.P Jariable slip ring, General E 
aa re pp pe 2 H.P. Variable slip ring, General El 
ycle, olts, 
400 R. P. M., Type E. M. V. 65 NATHAN KLEIN & CO. 
These motors are three pedestal type Howard and Centre Sts., New York City 
equipped with pulley and rails wut Wesueneensenennecnsgnesenneesnecesscieemnin 
Two SUNDH Automatic Starters for above ' 
motors a Sar 
Delivery: January, 1920 NASH, 2-CYLINDER GASOLINE 
The above motors are in regular operation ENGINE 
cages Bs Be pen and may be inspected Vertical, direct connected to a 12% Kw. : 
Offered for sale due to change in voltage A & C. ype 5. ato R.P.M., compound : 
supplied to consumer. wound, 125 volt Generator. ; 
= New York & Queens Electric Light Will sell at bargain price. Write 
: and Power Company NATHAN KLEIN & CO. 
= Queens Plaza, Long Island City Howard & Centre Sts.. New York 





FOR SALE 
100,000 No. 55 carbon 


W. G. DRILLS 


Make us an offer 
FS514—Electrical World 
1570 Old Colony Building, Chicago, II. 
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BUSINESS WANT— 


“*Think 2 
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REPAIRS 


1 


know it 


will 
workmanship 


Whe yu see this sign, you 
best quality in 
and materials, 


stat tor 





? To ynvineed send us your next repair 
3 inh Electric Motors or Generators. 
i We » carry 


ytors 


a large svock of new and 


OLSON-BOETTGER ELEC. MFG. CO. 
St. Paul, Minn 


toneeeenoagoegny 


apannnnannent 


WANTED 


500 Kw. Turbo 
GENERATOR 





Generator 2300 V. 3-phase, 60 cycles. 
Turbine 150 Ib. Steam Pressure. 
Equipment must be in first class con- 


Quote price and send complete 
? data on all equipment including con- 


; denser, exciter, 
Southern New York Power Co. 


Cooperstown, N. Y 


TO soeeenenene peonesanennsenr 


and switchboard. 


CUCeOEDEDEOUSOEEEDOELODIED 


Platinum Steal 


sunnennitl um 


: We it small or large shipments of 
= plat ! iny shape or Ps Individ 
3 ompanies may ship us Send 
: by or express from anywhere plati 


ontact points, crucibles, sheet 
Cash sent you by return regis 
Goods held 5 to 18 days and 

if you're not satisfied Satisfied 
rs in all parts of the world. We 
vy old gold, 


silver and mercury, in 

sunt, shape or form Small ship 
particular attention and just as 
service Any refining done on 


1 tin basis 


OHIO SMELTING & REFINING CO. 


t Lennox Bldg Cleveland, Ohio 


COUUECOEDAUACEOUOOEOHONOROONORO NOH EOCORO REEDED OUOCHUEOUEROUNUEOEGEEODOEOROREO EOS OOEOET: 


mene 


Teneeeaniae 


oqunsensenanceceeaeneanansncgcags 


Pivveececeoneonas Coneeneecneneusaens UNUATOOUECEROGEDODEDOROEOROEONEOROOONOD 


BOUSTEAD 
ELEC. & MFG. CO. 


Switchboards 


New and Used 
Electrical Machinery 


Winding and Repairing 


16-18 E. Hennepin Ave. 
MINNEAPOLIS, MINN. 


AeUKeencenennancncncceceggcsoesys 
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WORTH KNOWING 


DID IT EVER OCCUR TO YOU 
that when your MOTORS and DYNA- 
MOS go wrong it’s worth money to 
you to know the right place to get them 
put in shape promptly and at the right 


price? 
We manufacture 
DYNAMOS and MOTORS and also carry 
a line of USED MOTORS, including beth 
Alternating and Direct Current. 


THE HOLT ELECTRIC CO. 
377-379 South Pierce St.. Milwaukee, 
Phone Hanover 519 


Wis. 





none *0NDOOORREOANAROROROEOGOEOD 








or anything electrical. 
shafts—bearings, etc 


AREFUL 
LEVELAND 
EST. 1895 


WORRYLESS ELECTRICAL REPAIRS 


On all kinds and sizes A.C. or D.C. motors and generators, starters, welders, controllers 
Quick shipment from stock material, 
Remember our initials stand for our product. 


CCURATE 
RMATURE 
4732-4-6 ST. CLAIR AVE., CLEVELAND 


of coils commutators— 


ORRYLESS 
ORKS, Inc. 
INC. s98 a 








CDOHHCUOEEREDSUSONEOEDAUEREOED 


seeeaeenaenns sneane anes 





317-319 East 


ELECTRICAL REPAIR ‘SERVICE 


Denton Engineering & Construction Company 
17th Street, Kansas Cit 
A ow Equisped to Repair any Kind of Electrical Machinery 


y> Mo. 
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ane 


1500 KW., 80% 
Condenser 


type Turbo 
denser. 





Power factor, 
Generator, 


WANTED 


2300 volt, 2 phase 
without con- 


Must be of late type and good efficiency. 
IOWA GAS & ELECTRIC CO. 


lowa City, lowa 
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HONOUHE eee eneeenneeD 


WANTED 


TURBO 
GENERATOR SET 


440-volt, 3-phase, 60- 
cycle, about 200 kva. 


Must be mixed pressure. 
Give full particulars. 





SWAYNE LUMBER COMPANY 
Oroville, Calif. 


to 175-kw. 
2300-volt, 


One 125 
set, consisting of 


control panels with voltmeters, 
rent transformers, 
price, condition, how long in service, 


W 512 Electrical World, 935 


three-phase, 
current generator, together with switchboard consisting of motor and generator 
ammeters, 
auto transformer for starting, and circuit breaker. 
and where it may be inspected. 


Real Estate Trust Bldg 


WANTED 


MOTOR GENERATOR SET 


synchronous, self-starting, self-exciting motor generator 


60-cycle motor, and 230-volt direct 


switches, voltage transformers, cur- 


Advise 


Philadelphia, Pa 














Keep your Eye 
on the 


Searchlight 


and your 
Advertisements in it 





150-200 KW. D.C., 


KVA, 2 





WANTED 


FREQUENCY CHANGER AND 
MOTOR GENERATOR SETS 

230 volt generator, connected 550 

volt, 60 cycle, 3 phase, Synchronous Motor. 


Two Frequency Changer Sets 
25 cycle, 3 phase, 41,000 volts and 2300 volts, 


60 cycle, preferably 2 phase. 
C. P. WILSON, 509 Lumsden, Toronto, Ontario, Canada 


each approximately 300 
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Ads Set in Uniform Style 


(Solid tn one paragraph, without disply) 

THREE CENTS A WORD, minimum charge 50 

cents aninsertion, payable in advance, less 10 per 

cent.i f one payment is made in advance for four 

continuous insertions—for advertisements under: 
Positions Wanted y acation Work Wanted 
Evening Work Salesman Wants Cone 

Wanted nections 


FIVE CENTS A WORD, minimum charge $1.50 
an insertion, for advertisement under: 

Agencies Wanted 
Agents Wanted 
Business Opportunities 
Desk Room for Rent 
I-ducational] 
Employment Agencies 
Desk Room Wanted 
Foreign Business 


Miscellaneous for Sale, 


Positions Vacant 
Partner Wanted 
Representations Wanted 
Salesmen Wanted 
Patents for Sale 

Plants for Sale 
Sub-Contracts Wanted 
Work Wanted 


for Rent or Want Ads. 


THIRTY CENTS A LINE, minimum five lines, 
for all undisplayed advertisements set with a 
paragraph for each item or tabulated. 


THREE DOLLARS AND SIXTY CENTS AN 
INCH for advertisements for bids (Official Pro- 
posals). 








ADVERTISING 
RATES 


FOR 


Electrical World 























Ads Set in Display Type 


(Individual space, within border rules) 
Space for these advertisements is sold by the 
inch, Each page contains 30 inches. The rate per 
inch is based on the total number of inches to be 
used—that is, the number of inches the advertise- 
ment is to occupy multiplied by the number of 
insertions it is to receive, For instance, a 2-inch 
advertisement in 2 issues earns the 4-inch rate of 
$3.90 aninch, A 1-inch space for 4 issves, or a 4- 
inch space in one issue, also earn the 4-inch rate. 
Schedule of Rates 
lto 3in.,$@.00anin, 15 to 26in., $3.70 anin. 
4to 7in., 3.90 anin, 27 to 49in., 3.60 anin. 
8 tol4in., 3.80anin. 50to 99 in. 3.50 an in. 


Rates for larger space furnished on request. 





In Replying to Ads 


DO NOT ENCLOSE original testimonials or 
anything that you may Want returned. State ir 


experience and qualification in as concise and ut 
@ manner as possible and enclose copies of your 
testimonials, 


BE CAREFUL TO PUT ON ENVELOPE, 
answering any “‘blind’’ ad, the box number’ in 
ad, the name of the paper, and also the local add 
of office to which reply is ‘sent: 


36th St., at 10th Av w York 
935 Real Estate ‘Trust Bldg., Pie = Iphia 
533 Leader-News Bldg., Cleveland 
1570 Old Colony Bldg., Chicago 

501 Rialto Blidg., San Francisco 


When Writing Copy 


ALLOW FIVE WORDS for the address, if replies 
are to a box number in care of any of our offices, 
There is no extra charge for forwarding replies. 


TO SIGN YOUR NAME and address to your 
advertisement begets the confidence of the reader 
and facilitates receiving replies. You can, however, 
obviate delay in receiving answers by signing your 
ad, only with initials (your own or others), cure 
of your home, your office or a post-office box | 
number in your city. 
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- we ' veveorvensesennccsenneneoens a 

| | 

E | POSITIONS POSITIONS 

Z | VACANT WANTED 

FOR SALE POSITIONS VACANT POSITIONS VACANT 
D.C, Generators For Sale correspondence, but it will be necessary DRAFTSMEN for electrical desig on 

1-100 kw., 360 r.p.m., 125 voit, belted. at times to go out into the field for in- generating and substation layouts. Reply 
1-60 kw., 275 r.p.m., 125 volt, engine tp. formation, in such cases dealing directly/ riving age, experience and sala pes 
1-60 kw., 275 r.p.m., 250 volt, engine tp with the customer. Give complete details salen aay ~oatales Nulaentaes € tevrni 

. 3 . ; . oe ee “ee | pected. Employment Bureau, Commo 
All General Electric, in excellent condi- as to education, salary wanted, etc., in | wealth Edison Company, 72 W dams 
“eae a foe ; > oi ‘ > ARR ER ee O25 Re: i 4Gls pany, (2 . ams 
tion, for immediate delivery. uss- your reply. P-486, Elec. World, 935 Real } Street. Chicago, II] 
baum & Co., Ft. Wayne, Ind. Estate Trust Bldg., Philadelphia. , . : i 
; } sle ¥ 2e@.Phs > i. " » * > i 
i< or niagara paenere me 2a ASSISTANT sales manager wanted, one | D#VELOPMENT engineer. Young cngi- 
75-hp., (29 ¥.p.m., 440 volt, G.E. aR familiar with steam engines preferred. neering graduate wanted for “4 xpeti- 
100-hp., (20 r.p.m., 440 volt, GE. | Give experience and salaray expected in mental development work on el rical 
100-hp., 1120 r.p.m,, 220 volt, West’se. | first communication. P-519, Elec. World, | apparatus. Distinctive opportunity fo 
200-hp., 600 r.p.m., 2200 volt, G.E Ola ¢ ‘olony Bldg., Chicago. young man of energy, resourcefulness a! 
250-hp., 580 r.p.m., 2200 volt West’se a I : supervisory capacity to grow wit new 
The last motor is a Type “C” and will A fe | engineering developments of a inda- 
earry a 500-hp. continuous load. V. M. | CHIEF operating engineer wanted in 5000 mental nature. Salary determined by 
Nussbaum, Ft. Wayne, Ind. k.w. station, turbine driven, near New qualifications. »-535, Elec. World 
_ $$$ $____—____ —__— York City. Duties include load dispatch- —___—_—_—_—— $$ = 
A.C. Generators For Sale ing over high tension transmission Sys- 

62) kw., 900 r.p.m., three phase, Electric | tem to several, substations. State fully ELRCTRIOAL repairman. First class ma 
Machinery Co., 175 kw., 600 r.p.m., two- experience. -536, Elec. World. pos ges . who, nas a gee tgane r on 
phase Allis-Chalmers. Both 2300 volt,- ‘ ae pers oat t a f = ot ? tre 
60 cycle, modern. revolving field type. _— 5 ina’ epg ge “no cleo 
V. N. Nussbaum, Ft. Wayne, Ind. JUC  arresters, ae wes ad 

” csi WANTED board and other equipment of a, mg 

= > — - — — e k.w. Central Station Man must be 4 

Technical Graduates thorough workman and familiar with D. 

MISCELLANEOUS Pie . 4 motors and starting apparatus and wil! 

= " lata —_ Mechanical or Electrical Engineering. Ex- both A.C. and D.C. generating equipment. 
E a atealiin perience unnecessary. Location, Middle West. State age, vary 

» eit . s = expected and give experience and refer- 

Send $1.50 for 16 blue prints of motor D. P. S.. Box No. 1627, Charleston, W. Va. A ences in first letter. P-531 Elec. World 
windings. 10 A.C. single, two and three- : Old Colonv Bldg.. Chicago 
phase and 6 D.C. or set of 20 A.C aes ‘sts : 

6 D.C. and 6 rotary converter drawings ' cence eonnannet 
for $2.25. Connecting and winding made 
asy Superior Electric Co., Lock Box 
1372, Pittsburgh, Pa. ELECTRICAL Large Manufacturer of 
a —— _ - _ — . 
Electric Light Plant - Fer Sale DRAF | SMAN Electric Apparatus 

A modern, developed electric light plant 
equipped with crude oil burner, Dies el Wanted by a PUBLIC UTILITY CORPORA desires a few young, Eve 
engine; Which means extremely low over- Va pe : " 
head expense in progressive Mattoon, TION Must be experignced in Power . 

Wis 1000 population. Public Service House and Sub-Station work, cable runs 1 echnical Graduates 
Company oil switch layouts and_— switchboards. 
Work most likely in connection with alter for test floor work. Exceptional p- 
POSITIONS VACANT mea - a ona sa ss a as portunities for advancement open (0 ; 
| en zocation 8 clly. . 
, % a those making good 
A L AR GE manuft rcturer of incandescent Applicants must state experience, age and 
lectric lamps located near New York |= salary, otherwise not considered. . ; Poly 
has an excellent opening for a young = : . ag? Deectiees bie 
nat j chnic: lectric: ‘aining | = i 935 Real Estate Trus uilding 
viens ‘ yiand ee so pong cers the | 3 WM. F. MONAGHAN . : Philad 1 P 
commercial application of the product i Box 37, Station D, N. Y. Post Office. : Philadelphia a. | 
Most of the work will be handled by Frvevennnennvgeensenssoveetevennne seneannaueneneny TITTLE nnn 
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ELECTRICAL meter testers; several ex- 
perienced testers on A. C. Watthour me- 
ters, for house to house work in Manhat- 
tan; apply in person, 514 W. 147th St 

ELECTRICAL man wanted capable of de- 
signing and developing split phase motors 
up to one-quarter horse power P-514, 
Elec. World. 

ENGINEERS, estimators, draughtsman 
and pectors Wanted on laying out and 
spe ng underground and overhead 
distribution lines, call or write. Distribu- 
tion gineer, New York & Queens Elec- 
tr echt & Power Co., Bridge Plaza, 
L [sland City. 

ES \TOR. One of country’s largest 

al contractors requires services of 

a competent electrical estimator Must 
thoroughly understand how to take off 
q ies from plans. Opportunity for 
rig man Give full details as to ex- 
peri e, age and salary expected. P- 
529, Elee. World. 

EXECI OE. engineer desires connection 
v ustrial or public utility corpora- 
tion in "advisory or executive capacity. 
Br 1 engineering and executive train- 
it Consulting work; industrial engi- 
neering, development and organization; 
fina il investigations and adjustments; 
public utility appraisals; H. T. power 
trat ssion; railways, design, construc- 
tior d operation Age 40; degree E 
PW 9, Klee. World, 935 Real Estate 
24 Bldg., Philadelphia. 

ALI nd practical electrician wishes po- 
s charge of maintenance and con- 
st in factory, plant and power and 
lig plants Also mechanic on gaso- 
line engines, steam and machinery PW- 
517, | World, Old Colony Bldg., Chi- 
Ca 

‘APABLE electrical engineer, technical 
gra seven years’ varied experience 
Including two ears general electric test, 
desir responsible position with manu- 
fac r, public utility or consulting en- 
gir Would also consider sales work 
At ent employed by largest manufac- 
tur loing field work in Comnoustent. 
Lo immaterial PW-5 Elec. 
Wo 

ELECTRICAL engineer, ten vears’ experi- 
? S sales executive, rece ntly relieved 

n active duty as officer in U. S. N 
F desires to represent established 
nder territory contract. Only Al 
tion considered, teferences. PW- 
Elec. World, 935 Real Estate Trust 
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larg: 
thor 
and 
star 
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sing 
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Philadelphia. 


ENCED tester of electrical meters 


wer house and sub-station work to 
Eastern system sought. Must be 
rhly familiar with both granhic 
ntegrating meters of the various 
rd makes. <A good technical edu- 
essential. I nreply, state experi- 
ind minimum salary wanted and 
the Pennsylvania Water & Power 
Itwood, Pa., c/o Testing Dept 
LASS electrician wanted to read 
st meters, inspect wiring and an- 


yr 


Only experienced 
Light & Ice Plant, 


trouble calls 
apply. Sumter 
Ss. & 


interested 
work to 
is a par- 
men who have 


wanted 
substation 
This 


ung 

ver 
ut 
} 


engineers 
house and 
electrical circuits 
y good opening for 
shed their technical course. Per- 
positions with unusual opportu- 
for advancement State age, expe- 
. and salary expected. Address, P- 
I *4 World, Weader-News Bldg 
iand, 





ENCED construction superintend- 
inted to install steam piping, con- 

turbo-generator, switchboard, ro- 
Mverter and all equipment for 2500 
power house in Cuba. State age, 
‘nee, technical training, married or 
salary expected; give references 
phen available. P-520, Elec. World, 
‘al Estate Trust Bldg., Philadelphia. 
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IXPERIENCED electrical engineer wanted 


to take full charge of small plant. Must 
be able and willing to work himself. In 
answer, state Wages expected and expe- 
rience. P-474, Ele. World. 


electrical instrument test- 
Applicant should have 
practical and technical ex- 


) for 
ing department 
had executive, 


perience. This position is open only to a 
man who appreciates the value and ne- 
cessity of maintaining and improving the 
quality of the products. In reply state 
age, past experience and compensation 
desired. P-523, Elec World 


Address 


RADI wanted; 
with best 

practice. 
education, 
nationality, 

expected. 
Estate 


TATE electrical engineer 
capable draughtsman familiar 
modern electrical construction 
Location eastern city. Give 
experience, referente, age, 
when available and salary 
P-521, Elec. World, 935 teal 
Trust Bldg., Philadelphia. 
wanted to take 
repair shop in 
understand the 
Address P- 


IGH grade 





electrical man 
charge of large electrical 
New York City Must 
repair business thoroughly. 
526, Elec. World. 





TNIOR 
lished 


arch engineer. A long estab- 
industrial organization in a rapid- 
ly expanding field has an attractive op- 
portunity for a young man of first-class 
ability and thorough training in e lectrical 


rese 





engineering or technical physics Pos 
graduate training desirable but not in- 
sisted upon Prospects limited only by 
ability Salary proportionate to educa- 
tion and record. P-533, Elec. World. 

LARGE operating company desires to re- 
ceive applications for positions from op- 
erating Diesel engineers or from compe- 
tent men who have had machine shop 
or automobile experience who are am- 
bitious to become Diesel operating en- 
gineers. This is a promising field for com- 
petent and ambitious men P-518, Elec. 
World, Rialto Blidg., San Francisco. 

LINEMEN, steady position with utility 
company within 50 miles of Chicago. 
P-506, Elec. World, Old Colony Bldg., 
Chicago. 

MATERIALS man Large firm of GCon- 
structing engineers require services of 


man familiar with electric or steam mate- 


rials, appliances and sources of supply to 
assist in pricing estimates. A good posi- 
tion. State full details and salary ex- 
pected in first letter. P-528, Elec World. 





M 


ECHANICAL draftsman wanted by intl 
established company, manufacturing a 
complete line of D.C. and A.C. generators 





and motors. Good opportunity for expe- 
enced man who is capable of working 
into position of assistant —_ draftsman. 
State age experience and ‘ep ex- 
pected P-512, Elee. World, eaders- 
News Bldg., Cleveland 

SEVERAL mechanical draftsmen to assist 
in design of large modern power plant 
Location near Chicago. Good salary 
State experience and _ qualifications in 
first letter P-518, Elec. World, Old 
Colony Bldg., Chicago. 

SUPERINTENDENT warited to take 
charge of new department. Must be 


familiar with fractional horsepower motor 





production in all its details. P-521, Elec. 
World. 

TECHNICAL graduate wanted as drafts- 
man for power transmission company in 
power house, sub-station and transmis- 
sion line work. State age, nationality, 
education, experience and salary expect- 


ed. Address H. L. S., 1638 Marine Trust 


Bldg., Buffalo, N. Y. 





YOUNG engineer of sound technical train- 


ing desired in connection with the de- 
veloping of new high frequency electrical 
apparatus. Good grasp of physical and 

mathematical fundamentals important. 
Signal Corps experience useful. Perma- 
nency assured. Give details of training, 
experience and salary desired. P-534, 
Elec. World. 

















EMPLOYMENT AGENCIFS 





AS 


executives 
have 
from 
methods used 
afterwards become 
themselves. 
from men qualified 
$2500 


Employ ment Service 





SIGNIFICANT number of employers, and 
in positions of authority, who 
past .opportunities to observe 
viewpoint of the employer the 
by the undersigned; have 
clients of this service 
Correspondence invited 
for positions between 
only. Negotiations 
highest professiona) 


had 
the 


is 


and 25,000 
lucted along lines of 








ethics. Established 1910. R. W. Bixby. 
strictly confidential and individual; con- 
310 Lockwood Building, Buffalo, New 
Vork. 

POSITIONS WANTED 

ACCOUNTING executive — expert auditor 
accountant—available immediately. PW- 
508, Elec. World. 

ARMATURE winder, experienced motor re- 
pairs, desires steady position, state con- 
ditions, salary, ete. M. Schwartz, 551 
Claremont Parkway, Bronx, N. Y 

CONSTRUCTION or appraisal work, tech- 
nical graduate in electrical engineering ; 
five years’ railway, power and telephone 
experience. Lieutenant in U. S. Army 
c. L. P., 124 West 113 Place, Chicago 

ELECTRICA engineer technical, literary 
and commercial graduate Three vears 
electrical, three years commercial experi- 
ence. Desires punition with manufactur 
ing or central station company. Mini- 
mum salary $150 per month. PW-517, 
Elec. World, Old Colony Bldg., Chicago 


e 
manufacturer 


Have 
and 
tion 


S23600 


IN 


neer 
nection with new 
in experimental 
facture ; 
ment. 
automobile. 
PW 


LE 
D 
PW- 


LECTRIC 
member A 1D 
in 


technical graduate. 
years’ experience 
control — itus, 
staff largest 
of control ooulnane nt, two 
assistant to consulting engineer 
handled estimates, specifications 
engineering correspondence. Loca- 
optional; age, 38; married; salary, 


PW-504, Elec. World, Old Colony, 
Chicago 


AL engineer, 
I iD ten 
electrical 
engineering 


design of 
ight years on 


ears 


Bldg 





VENTION development. Graduate engi- 
ean fill responsible position in con- 
apparatus; fifteen years 
work, design and manu- 
five years, sales and manage- 
Experienced in cable, fog signal, 
telephone and_ telegraph. 
World. 


-491, Elec. 





T me 


lant 


life in that run-down 
Electrical Engineer, 
Leader-News Bldg., 


some 
yours. 
Elec. World, 


put 
of 
599 


Cleveland 








Engineer having been in 


turn Factory Manager, 
Sales Manager and President 
of prominent electrical 
manufacturing company, 
after three years as Officer 
in Government service, is 
without employment. 36 
years of age, married, indus- 
trious and loyal. No reason- 
able offer ignored. 


PW513—Electrical World 
36th St. and 10th Ave., New York City 











EXECUTIVE POSITION 


by a practical and technical man, fifteen 
years’ lighting, power and street railway 
experience. Exce'lent references and at 
present employed. 

PW516—Electrical World 
Tenth Ave. at 36th Street, New York City 























































































OPEN for engagement as general manager 


SALES manager with wide experience and 
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MANAGER of electric light and water assistant to an electrical engineer. Now 
works plant would like to get in touch in charge of large industrial power in- 
with a municipal or private corporatior stallation. Age, 22; married. W. J. 
in southern town of from 4000 to 12,000 Rider, Binghamton, N. Y. 
population, that is contemplating the em- ————-—— ———, . 
ployment of an efficient manager. A cer- YOUNG man, 26 years old, desires position 
tain salary with a per cent of the profits as manager of meter department with 
would be interesting. Eleven years’ ex- Eastern central station company; four 
perience in the operation, constructing years’ experience in testing, repairing 
and management of electric light, power and installing single and polyphase 
and water works plants. Age 34 PW- watthour meters. PW-489, Elec. World. 
532, Elec. World, Old Colony Blidg., Chi- inte PERS Eee 
cago. YOUNG man (20), technical school gradu- 

— —————— ate, 2 years’ electrical experience, includ- 

METER supt. ten years in meter and dis- ing radio testing, desires position with 

tribution depts. and public utility work. future. PW-524, Elec. World. 


PW-520, Elec. World, Old Colony Bidg., | ——— 


Chicago. 


eens BUSINESS OPPORTUNITIES 








of electric light, power and street railway ns tlie. uae Seaiiai 
ee othe ae baie ne hm» yh A combination ice and electric light plant in 
ences. Would consider going to South one of the healthiest and wealthiest sec- 
America and Foreign Countries. PW-516 tions of South Carolina. Steam and oil 
lee. World, 935 Real Estate Trust Bldg., | ‘iven electric units, Plant and business 
Philadelphia. in fine condition. Will sell at low price 

and long terms. An excellent opportunity 
7 to own a fine business with only a moder- 





RESEARCH, commercial testing or inspec- : a chi Apa tag eg 
tion work desired by technical graduate, oe Light and Ice Plant, 
31; experienced ; Central Station manage- 2s ‘ OA pratt Os 
ment also considered. PW-530, Elec. | = - 


World, Old Colony Bldg., Chicago. AGENTS AND SALESMEN 








- Manufacturers’ Agent in Canada 
thorough knowledge of the electrical | Having an established connection among 
trade, would like to represent manufac- jobbers, contractor dealers and hard- 
turer in New York or vicinity. Can cover ware trade. AS-509, Elec. World. 
jobbers, contractors, engineers, or _ in- ‘a 
dustrial plants on any commodity. Age 





















SLOVAK, industrious and honest, age 25 


development. Address, PW-523, Elec. 

World, Old Colony Bldg., Chicago. WANTED 
THOROUGHLY experienced practical elec- A manufacturer of Induction motors 

trician with some technial training de- located in the Middle West is about to 


= ;  teek < . 4 y s Agencies 
2' arrie Christian, excellent refer- j Wants ° 
~d aay Te nas Elec. World Can produce results. Good office and 
— snide ; warehouse space. References and finan- 
cially responsible. AS-510, Elec. World. 





vears; single; I. S. graduate; knowl 
edge of elementary electricity, magnetism, 
mechanics and mathematics; 2 years 


electrical construction; now employed ; Motor Salesmen 


desires a position in Chicago, offering 


sires to locate with power company as appoint distributors for the sale of its 
“ product An exceptional opportunity is 


offered to good motor salesmen to make a 


SALESMAN profitable and permanent connection. Would 


= particularly like to hear from good men 
FOR MOLDED INSULATION DE- = for Chicago, Detroit and Philadelphia terri- 
PARTMENT WHERE ABILITY tories. 

TO UNDERSTAND MECHANICAL 
APPLICATIONS AND DESIGNS IS 
DESIRABLE, SO THAT WITH 
SOME TRAINING HE WILL BE 











AS-515 Electrical World, 
657 Leader News Bldg., Cleveland, QOhio. 


Aeveeeenenrosgens 































ee, 
AGENTS AND SALESMEN 

SALESMAN wanted with electric.| knowl. 
edge and experience as dir factase 
representativ to travel Philad ia ni 
ritory, calling on users of and leat 
electrical apparatus. Good 7 ite 
for a keen, up-to-the-minute “Ad 
dress AS-507, Elec. World, ; ¥ ful] 
particulars at first writing. \ Cation 
confidential. ee 

| ELECTRICAL engineer, experien. 


man, wishes to become manu 
agent in N. Y. territory for ek 








mechanical engineering good Car] 
Kroft, 401 East 87th St., N. Y. City. 
Electrical Sales Ageney Opens N¢ York 
: fice 
Electrical sales agency, with hea rters 
at 22 West 32nd Street, New York City 
would like to secure the represen mn 0 
several manufacturers who are sirous 
of selling their product to th: obbing 
trade of New York and neighboring ter. 





ritory. It would also like to 
sole agency propositions. 


te 








WANTED 





Second Hand Meters Wanted 

To buy some good second-hand meters for 
220 volt direct current; quote prices 
when writing. Overton Light Plant (Co 
Overton, Texas. 

WANTED 

Educational institution anxious to obtai 

first eight VOLUMES ELECTRICAL 








| 
| 
| 
| 
| 





WORLD to complete file. Can our read- 


ers furnish any or all of thes: Wi 
pay reasonable premium to obtzain vol- 
umes. Send statement as to price an 


condition to W-515, Elec. World. 

THE eight different United States patents 
on Caven Electro-Automatic Stre: 
way Signal. Also foreign patent 
ceptionally complete, durable, c! 
manufacture, and covers all co 
required by electric railways. Ad 
4. H. Caven, Youngwood, Pa. 














EDUCATIONAL 
§BLISS Electrical School, Washington, D.C 
again open to. civilians. Condensed 


course in electrical engineering Com- 
plete in one year. For men of character 
ambition, limited time. Principles an 
application of electricity, mathematics 
steam and gas engines, mechanical! dravw- 
ing, shop work, construction, installatior 
testing. Fireproof dormitories, dining 
hall, laboratories, Twenty-seventh year 
opened Oct. 1. Catalog. 129 Takoma 
Ave., Washington, D. C. 


ELECTRICAL engineering —A_ practica 


inery 





ABLE TO MAKE SUGGESTIONS PATENT ATTORNEYS one-year trade course; also two-Ve 
. a 1 1c electrica ngineering c¢ se. ympre- 
= AND ALTERATIONS IN PRO- Patents, trademarks, copyrights—If you cman PB my - aniement ,_ me 
: _ > Te SOR TR. have an invention, write for our Free shaniecs. ; ie lectricity < lrafting 
POSED PARTS OR PIECES SUB Illustrated Guide Book and _ evidence of ——_ —_—, : gots Eggle i 
MITTED conception blank. Send model or sketch mete tg SP ptm | F eee ann chin 
i WV. cad = testing and repair of electrical mac! 
and description for our free opinion of its Z ~ & acl my Abs i 1 ‘ena enrine 
patentable nature. anc testing of steam and gas « _ 
= The Cutler-Hammer Mfg. Co. Vv. J. EVANS & CO New buildings and equipment. Send f 
: Milwaukee, Wisconsin 845 9th Street. N. W.. Washington, D. C catalog. Detroit Institute of Technolog) 
z = hae a ‘ ; ate yetroit, Mich. 
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SOME ONE WANTS TO BUY 


the equipment or machinery that you are not using. 
This may be occupying valuable space, collecting 
dust, rust and hard knocks in your shops and yards. 


SELL IT BEFORE DEPRECIATION SCRAPS IT 


Ps | 


THE SEARCHLIGHT SECTION IS HELPING OTHERS— LET IT HELP YOU ALSO. 
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The DURADUCT Twins are great 
i little helpers out on the job 








TUBULAR WOVEN FABRIC COMPANY 
MANUFACTURERS + PAWTUCKET: R.I. 
A.HALL BERRY « GENERAL SALES AGENT | 


‘7-73 Murray Street. New York 9 So.Clinton Street. Chicago 


WENDELL & MacDUFFIE CO.61 Broadway, New York City 


Distributors for all foreign countries except Canada 


Northern Electric Company, Distributors for Canada 
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~ Lo Protect the Gears 
of an Automatic Stoker 


a Gear Lubricant Must— 


(1) Stick to the gear teeth. 

(2) Resist the radiated heat. 

(3) Beimmune to coal dust particles. 

(4) Resist the sliding action of the worm. 

(5) Provide continuous lubrication under all conditions. 


You Can Get This Kind of Lubrication for Your Gears, 


Texaco Lubrication Engineers have made practical tests with every type 
of automatic stoker in use today. They determined the right lubricant 
for every gear on a stoker. In turn, the lubricants they recommended 
were re-tested by the engineers of the manufacturers. Some of the 
larger ones now recommend the oils we mention below as efficient, gear- 
saving lubricants. 





For Gears Enclosed In 
Oil-tight Cases 
Texaco Thuban Compound 


It resists heat. It stays on the gear 
teeth, worm or spur. Prevents wear. 
Prevents noise. Makes the gears last 
longer. Texaco Thuban Compound 
works with equal efficiency on chain 
drives, inclosed or exposed. 


For Exposed Gears 


Texaco Crater Compound 


It sticks to the gears. Protects and 
lubricates in spite of coal dust. Heat 
does not thin it out. Cold tempera- 
ture does not make it harden. It 
remains a lubricant always—cushioning 
the gear teeth, saving the gears, making 
them last longer. 


If you are having any kind of trouble with any part of an 


automatic stoker, tell us about it. 


Ten to one, our Engineers 


have met it before and found the remedy. Any lubricant recom- 
mended by Texaco Lubrication Engineers is right the first time. 
The quality of all Texaco Products is guaranteed by The 


Texas Company. 


Write for pamphlet on “Lubricating the Automatic Stoker.” 


There is a TEXACO LUBRICANT for every purpose 


THE TEXAS COMPANY SE 


Dept. P, Battery Pl., New York City 
Chicago New York Houston 
Offices in Principal Cities 
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Just as Simple 


as Punching the 
Clock! 


In just fifteen seconds by a stop 
watch you make your Pierce Fuse 
new again—theoperationcompares in 
simplicity to the punching of a clock. 





é. ecine ee Ds eee ss 
| Fn) 
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ERATE SES 


No loose pieces to misplace—nothing 
to delay you—it’s only a matter of 
inserting the new fuse link—-slid- 
ing the outer casing back into place 
and restoring the fuse to use. 





You need no tools except an ordinary 
screw driver. 
May we Send Illustrated Literature 


Which Completely Describes these 
Special Features. 





ie es 


od al 


MIERCE FUSE 
GORPORATION 


_ RENEWABLF, FUSES 
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A New Westinghouse-Krantz Safety Type 
WK-100 Motor-Starting Switch. 


For connecting A. C. single or polyphase motors 
direcily to the line without the use of auto-transfor- 
mers or resistance. Capacities 1 to 10 hp., 350, 
440, 550 and 600 volts. 






















It protects the Operator, 
because all the mechanism, excepting 
the operating handle, is enclosed in a steel box. 
The current relays and voltage coils are readily accessible 
through a door in the cover. This door can be opened only 
when the switch is in the “off” position, and all reachable parts are 
dead. The switch cannot be closed while the door is open. 


It protects the Motor, by means of a magnetic release, 
which opens the switch automatically on a failure of voltage. Overload 
protection is provided by means of current relays, connected in series with 
the release magnet. Harmless momentary overloads do not affect the 
relays, but as soon as the overload becomes dangerous, the relay 
contacts open the magnet circuit, and the switch automatically flies 
open. The relays then automatically reset themselves. 


WESTINGHOUSE ELECTRIC & 
MANUFACTURING CO. 


East Pittsburgh, Pa. 


Protects the Operator 
Protects the Motor 
100% Safe 





WK-100 Motor-Starting Switch, with door open, 


showing ease of inspection. 














Frankel Two-Way Solderless Connector 


A perfect mechanical and electrical joint. Rapidly 
installed or released. 





we 


WESTINGHOUSE 
ELECTRIC 


~ 4 
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To make a splice, bare 
both ends of cable, or wire, 
and insert to meet in center of 
connector, then screw up the com- 
pression nuts, which force the jaws 
to grip the cable, or wire, firmly, 
making a perfect mechanical and 
electrical joint. Supplied for all 


sizes of cable or wire. 
Send for miniature catalogue 1B-3 
Westinghouse Electric & Mfg. Co. 
East Pittsburgh, Pa. 


Sole Agents in the 
United States 





Save Labor—Save Solder—Save Wire 
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KERR 


ECONOMY 


TURBINES 


PAY THEIR OWN 


WAY BY THE 
SAVINGS THEY EFFECT 





Write us of your requirements or let us 
send one of our men to talk it over with you. 









Kerr Turbine Company 


“Home of Kerr Turbines” 
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That’s why we gave it the name 


“WIREHOLDER” 


Instead of using three different units (brackets, 
insulators and tie wires) to hold your service wires, 
you use only one—the Wireholder. It is bracket, 
insulator and tie wire all in one. 


It comes to you assembled as a complete unit. 


You put it on the wall and thread the wires through the holes, 
Doesn’t its simplicity appeal to you? 


It costs less. 
It is stronger. 


lt saves the wires and labor. 
It is neater. 


See your Jobber. He carries the Wireholder in six styles. 


HUBBARD & COMPANY 
PITTSBURGH, PA. 
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ORANGEBURG 
FIBRE CONDUIT 
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Winter Storms 


have no efiect on lines underground and where 
continuity of service is a vital factor in produc- 
tion ORANGEBURG FIBRE CONDUIT as a 
housing for your cables will banish your worries 
from that cource, besides freeing your trouble 
shooters from dangerous work on overhead lines 
durit 


stormy weather. 


1g 


Book E 


THE FIBRE CONDUIT 
COMPANY 
ORANGEBURG, N. Y. 


New York Boston Chicago San Francisco 
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ondensi 








Dielectric Strength 


is 500 volts per mil. in a thick- 
ness of 250 mils. 


Note these examples of Con- 
densite moldings designed to 
meet unusual dielectric require- 
ments. These bus-bar insula- 





tors and spark plug incorporate 
the maximum degree of dielec- 
tric strength. Their use effects 
great savings over porcelain 
construction formerly used, be- 
cause Condensite undergoes no 
changes due to variations of 
temperature and atmosphere. 








(Ondensite Company of Ameri 


-Bloomfield, Newdersey - 
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LIGHTING IMPROVEMENT 
MADE EASY WITH 


CUTTER R L M STANDARD 
az DOME TYPE 
“aset Bataetaseaae’ REFLECTORS and HOLDER SOCKETS 


Are you satisfied with the lighting of your 
plant? If you were convinced that improved 
lighting would increase your production from 
10% to 35% you could not afford to go with- 
out the best lighting. 


Cutter R L M Standard Dome Reflectors with Holder-Sockets are today being in- 
stalled in industrial plants the country over. 

























Cutter Holder Sockets are the easy-to-wire kind. One man can install a complete 
fixture in 2 minutes. They embody all the features of flexibility, safety and economy. 


Let Cutter Lighting Engineers advise you on the light- 
ing of your plant. 

Write today for the latest edition of the Cutter Handy 
Wiring Tables and Illumination Data—Just out. 


George Cutter Company 
South Bend, Ind. 
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Even Where Fuel Costs Nothing 
It Pays to Use “85% Magnesia” 


OAL-SAVING is not the only reason for your 

using “85% Magnesia” pipe and boiler coverings. 
Higher STEAM-EFFICIENCY you will find to be 
an equal reason. 
Here, for example, is a great sawmill plant—the Kaul 
Lumber Company of Kaulton, Ala. It is a model of 
modern industrial efficiency. Its 2,000 H.P. boiler not 
only provides steam for all mill operations, but also 
ample steam for the drying-kilns and other buildings. 
Its fuel costs nothing, for it burns its own waste lumber- 
cuttings. So plentiful is that waste that a big incinera- 
tor runs day and night to burn up its slabs, cuttings 
and sawdust, which become a daily nuisance. 
Yet, although this fuel costs nothing, all the steampipes 
and boilers are protected with “85% Magnesia.” 
The reason is, of course, that “85% Magnesia” in- 
sures higher EFFICIENCY—that in place of a wet, 
“soggy” vapor, the engines, kilns, etc., always have 
ample supply of hot dry steam. 
While Coal-Saving, to an amazing degree, is one great 
reason for protecting with “85% Magnesia’”—no mat- 
ter whether your fuel cost is high or low, you will 
find that your operating conditions are always better, 
your steam supply always adequate, if you cover your 
pipes, boilers, flanges or fittings with this surpassing 
heat-insulation. 


a Ki CAS eS 





MAGNESIA 3 F@Y NBA 721 Bulletin Bldg. 
ASSOCIATION |) _ TINA ULAB philadelphia 
of AMERICA © ee ae trvvr Penna. 





Executive Committee, Wm. A, Macan, Chairman 


George D. Crabbs, The Philip Carey Co., Cincinnati, Ohio J. R. Swift, The Franklin Mfg. Co,, Franklin, Pa. 
Alvin M. Ehret, Ehret Magnesia Mfg. Co., Valley Forge, Pa. R. V. Mattison, Jr., Keasbey & Mattison Co., Ambler, Pa, 


Copyright, 1919, by M. A. of A ermission to reprint by application Photo courtesy by W. H. Fleming, Birmingham, Ala, 
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- VERY man who sees the Franklin Disconnecting Switch the 

He Likes I ts k first time, plays with it. He likes the lock—its clever- 
ness, its snap and strength. He pulls the ring and throws 

C leverness the switch time after time. 


The Franklin Disconnecting Switch is an improvement on all 
other switches ever made. It is a strong, heavy, handsome 
switch, mounted on standard Franklin insulators. It is equipped 
with a pulling ring that opens wide two rugged brass jaws that 
bridge across the blade to lock it shut. The continuation of the 
pull opens the switch. The jaws are beveled and admit: the blade 
when it is closed again, snapping back sharply in a positive lock. 
Electrical expulsion forces only tend to hold this lock more firmly 
in its place. 





This Franklin Disconnecting Switch is made in sizes from 
300 to 2,000 amperes to suit all conditions of service. It brings 
you both added convenience and security. Order the Franklin 
next time. Write now for full details. 





THE PHILADELPHIA ELECTRIC COMPANY SUPPLY DEPT. 
132 South Eleventh Street Philadelphia. 
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Here is the Big Family of DELTA 


Electric Specialties 





























: 4 
This big, fast-selling line of flashlights, batteries, hand lamps and lanterns is one of the J 
most attractive propositions yet offered to the dealer. It is the most profitable and 
fastest-selling line of nationally advertised electrical specialties on the market. 
‘ . ‘ 
12 models of Flashlights — 5 Models of Bicyles and ) 
Vehicle Lamps — 9 sizes of Batteries — 4 models 
of Hand Lanterns and Lamps. 
7 . . . & 
Meet Every Competition Window Cut-outs for Display | 
The Delta line means much to you, Mr. Furnished Free 
Dealer. You can sell this extensively ad- 
vertised, and distinctive line of electrical There is more profit, more quality and j 4 
specialties at prices that will meet compe- style in this fast-selling Delta line. Prop- 
tition, get new business and bring to your erly displayed, you will be astonished at the 
store repeat orders and new customers. rapid sales and quick turn-overs. 


Write for our Complete Proposition NOW 


Delta Electric Company 


DEPT. G 
General Offices and Factory: 


a A le a a 


MARION, IND. 








New York City San Francisco Winnipeg 


World’s standard batteries and electric lamps for hand use, bicycles, 
buggies, etc. 
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83,000 Volt Outdoor Sub-Station, Equipped with “Unit Type’ Air-Break Switches, Choke Coils, Disconnecting Switches, 


Fuses, Bus Bar and Wiring Supports. 


HE engineers back of Delta-Star “Unit Type” 

Equipment are men who have had actual 
experience in Central Station operation. They 
are men who appreciate the problems confront- 
ing the Central Station today. They have given 
expression to their knowledge in the design and 
construction of Delta-Star “Unit Type” Equip- 
ment. 


HE problem of obtaining financial backing is 

a serious one to the Central Station today. It 
needs no argument to convince you that the 
Station whose equipment and properties present 
a good engineering appearance, will attract cap- 
ital most readily. 


URTHERMORE, the Station which impresses 

you with its “smartness” is bound to get a 
high valuation from the Public Service Commis- 
sion, when it comes to the question of rates. 
And such a Station will also cause favorable 
comment from your customers. 


HEIRS is a willing service which is at your 
disposal. Get in touch with the “Unit Type” 
Idea. It means money to you. 


Write for our latest bulletins today 


Delta-Star Electric Company 


2433-53 Fulton St., Chicago, Il. 


DISTRICT OFFICES 


Salt Lake, Utah, Walker Bank Bldg. 
Toronto, Ont., 67 Yonge St. 


New York, N. Y., 100 Broadway 
Boston, Mass., 76 Pearl St. 
Rochester, N. Y., E. & B. Building 
Syracuse, N. Y., City Bank Bldg. 


Seattle, Wash., Hoge Building 
Philadelphia, Pa., 1231 Arch St. 
Denver, Colo., 1633 Tremont St. 
Pittsburgh, Pa., Union Arcade 


R 


HIGHTENSION 


EQUIPMENT 
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UNDH'S 


built to meet the requirement? 




















of ‘a good specification — 





wanted for unloading equipment 


The case was that of a ship loading and 
unloading device installed on an important 
pier. 

It was necessary that this apparatus should 
be handled by rough and careless “dock 
wallopers.” Consequently a motor control 
equipment was required that would be prac- 
tically foolproof—an equipment, in fact, that 
would enable the owners to forget the human 
element altogether. 





The illustration shows a few of the 34 special 
Full Magnet Control Reversible with 
Dynamic Brake and Overload equipments 
supplied by us to meet the above require- 
ments 


Ask SUNDH service to solve YOUR motor 
control problem. 





















A “foolproof” 
motor control was 





—so they put it up to 
SUNDH 


Sundh Electric Co. 


Ave. C & Parkhurst St., Newark, N, J. 
New York Office: 51 E. 42nd St. 


First National Bank, Pittsburgh, Pa. 


H. J. Kaufman, Peoples Gas Bldg., Chicago, Ill. 7) A 


ne ee ee ee 
Send Us Your Specifications 
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BRIDGEPORT Forvace BRASS 


Bridge 
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Bridgeport Brass Tubes Stocked for Inspection. 


Condenser Tubes and Ferrules 


to be uniformly efficient must be made from 


Electric Furnace Brass 


assures uniformity and the close following 
of specifications impossible by the old 
process. 


The Electric Furnace—the greatest ad- 
vance in brass making in 140 years—is re- 
sponsible for similar improvement in sheets, 
rods and stampings for electrical manufac- 
turers. 


Because of the fact that better brass is pro- 
duced by the electric method, the entire 
output of this company is—Electric 
Furnace Brass. The crucible process 
has been entirely superseded. 





Bride diocort z Connadinedl 








eport Brass Co 
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Street Lighting Fixtures 


PEMCO 








Japanned 
or Galvanized 


Finish 








Philadelphia Electrical and Manufacturing Company 
1228-36 N. 31st ST., PHILADELPHIA, PA. 





Send for Bulletin No. 23 
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DOEHLER DIE: CASTING 


MAIN OFFICE AND EASTERN PLANT WESTERN PLANT 


BROOKLYN, N.Y. TOLEDO, OHIO. | 
SALES’ OFFICES ¢NVALL;PRINCIPAL CITIES 
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BAKELITE 


REG. U. S. PAT. OFF. 








These elevating screw handles were moulded of 
Bakelite for two reasons—serviceability and man- 
ufacturing economy. 


Bakelite is serviceable because it will not crack or split after 
being moulded, is unaffected by heat, oil, water and 
acids, will not deteriorate from age or wear and has 
great mechanical and dielectric strength. 


Bakelite is economical from a manufacturing point of view 
because it takes such a clean impression from the 
mould no handwork is required to finish even an 
elaborate edge, the piece acquires a smooth lustrous 
finish from the mould—wl ‘ch obviates buffing, and 
metal inserts can be incorporated in the mould- 


ing process, thus saving subsequent assembling 
operations. 


Are not you too looking for serviceability and manufacturing 
economy in moulded partsP Use Bakelite. 


The GENERAL BAKELITE COMPANY, 2 Rector Street, New York, welcomes inquiries 
from manufacturers and maintains a research laboratory for the working out of new ap- 
plications. 20-50B 
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Service—then sales 


OW to defeat friction—this is the story carried to industry the 
country over by S K F representatives. 


These men are, first of all, Bearing Engineers—salesmen only as 
they serve. 


It is not too much to say that this man-to-man contact, backed 
by the fund of knowledge constantly available in the S K F Research 
Laboratories, will be an invaluable aid to the manufacturer in the 
correction of his technical difficulties. 


And only on this basis is S K F Industries willing to undertake 
the examination of a bearing problem—not looking merely to the sale 
of a specific product, but on a far broader policy of rendering an honest 
impartial service. 


American Manufacturers are invited to avail themselves of 
this service at any time. 





S K F INDUSTRIES, INCORPORATED 


Sales, Service and Research Division 


165 Broadway, New York 
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ape and cheaper to install than any other form of 
Cut-Out mounted in a box. It is a complete unit in 
itself. The whole job is done with a Benjamin-Starrett 
Panel Cut-Out before a man working with porcelain blocks 
has had time to assemble his feed wires. 

A complete installation consists of any standard cut- 

out box, a standard knife-switch of required capacity, 

and a Benjamin-Starrett Panel Cut-Out. All of these 
you can get quickly from your jobber’s stock. 


Quick deliveries and ease of installation save time and 

peeue ry money. Superior appearance and increased safety 
gPBEee. features win instant approval of your customers. 

f ‘ We will be glad to send you further information 


e 
BENJAMIN ELECTRIC MFG. CO. 
Sales and Distributing Offices: 
806 West Washington Boulevard 
247 West 17th Street CHICAGO 590 Howard Street 
NEW YORK SAN FRANCISCO 
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So that the Industry 
will not form the false 
idea that we make only 
Potheads, we show here 
a few samples of our 
line of distribution and 
switching boxes. 

Our staff is composed 
of engineers experi- 
enced in solving distrib- 
ution problems and we 
will gladly give you 
our cooperation in solv- 
ing yours. 


G & W Electric Specialty Co. 
7440 So. Chicago Ave. Chicago, Ill. 


Sales Representatives in the Larger Cities 


Potheads 

Single and Multiple conductor 
Disconnecting and non-disconnecting 
Distribution Boxes 

Switching Boxes 

Low Tension Tap Boxes 

Splice Boxes 

Street Pillars 

Ground Pipe Caps and Points 
Primary Cutouts Underground 
Primary Cutouts Overhead 
Series Cutouts Underground 
Series Ctouts Overhead 

Oil Cutouts 

Conduit and Cable Hangers 
Compounds. 
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DISTRIBUTION ENGINEERS 


MANUFACTURERS OF DISTRIBUTION SPECIALTIES 
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Why use an Expensive Method 


To Obtain Inferior Results > 


DETROIT 


Rocking Electric 
BRASS FURNACE 


AS COMPARED WITH CUMBUSTION FURNACES 


SAVES 


50% OF THE MELTING COST 
75% OF THE METAL LOSSES 























As Compared with Other Electric Furnaces, the Detroit Produces 
More Metal Per Hour — Of Higher Quality — At Lower Cost 








Detroit Electric Furnace Co. 
642 BOOK BUILDING, DETROIT 


LICENSED UNDER U. S. BUREAU OF MINES PATENTS 
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| The 100% Electrician 








The Perfect Connector 
It is made of solid, heavy brass with 
headed non-removable brass screws that 
can’t come out. These features make 
the Sherman Fixture Connector an abso- 
lutely perfect connector. 


A Time Saver 


You can make a connection in about 
one-tenth of the time it now takes you 
with solder with the Sherman Fixture 
Connector, and you can make it easier, 
quicker, cleaner and better regardless of 
how poor the light is or how small the 
space is you have to work in. 





says: 


‘‘T can save the boss a lot of 
money by using the Sherman 
Fixture Connector—it 1s all 
brass — the screws can’t 
come out—it takes no time 
at all to make or break a 
connection with it. A screw 
driver does all the work—I 
need no acid, solder or blow- 
torch. With it I can make 
connections easier, quicker, 
cleaner, better—even in 
dark corners—and they take 
up less space when insulated.” 








Approved by the Underwriters 


Sherman Frxture Connector 


Safe and Efficient 


You need no acid, solder or blow-torch 
to apply Sherman Fixture Connectors. 
A screw driver is all that is necessary. 
This eliminates all chance of damaging 
walls, woodwork, furniture or fixtures 
and you get an absolutely strong 
connection. 


Send for a Sample 


Write today for a free sample of the 
Sherman Fixture Connector. Test it 
out and convince yourself of its superior 
features. 


Sherman goods are quality goods—and the quality is never sacrificed. 


When the manufacturer 
of fixtures equips them 
with Sherman Fixture 
Connectors he improves 
his products and accomo- 
dates you. Insist. 


Every progressive jobber handles the Sherman Fixture Connectors. 


H. B. Sherman Mfg. Company 
Battle Creek, Michigan 
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GALVANIZED 


STRAND 
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Resists Rust because made of 99.84 per cent Pure Iron. 
RMCO IRON Strand has an extra heavy sur- Strand has fundamental advantages not obtainable 





face coating of spelter, but its remarkable in any other wire. The slightly higher initial cost 
resistance to corrosion 1s due chiefly to the purity is far more than compensated by fewer breakages 
of the iron from which it is made and not to sur- and lower maintenance expense. 


face treatment. It is permanently rust resisting . 
through and through. The real economy of ARMCO IRON Strand is used as messenger 


ARMCO IRON is particularly well demonstrated strand, guy wire or strand, telephone wire or 
when the strand is exposed to unusual dampness, strand. trolley span wire, ground wire or strand, 
salt air, or the corroding fumes of factory districts. telegraph wire, and as power transmission con- 

When strength and safety are more important ductors. Put up a trial installation and <p its 
than conductivity or low first cost, ARMCO IRON worth. 


PAGE STEEL @ WIRE CO. 


Established 1882 as Page Woven Wire Fence Co. 


Makers of ARMCO IRON Welding Rods and Electrical Wire; “Copperweld” Copper Clad Steel Wire: 
Wire Mill Products, Plain and Galvanized; Wire of Special Analysis; Wire Fencing for all Purposes; 
Factory Gates; Ornamental Iron Fence; Machine Guards; Tool and Stock Room Partitions; Architectural 


—_ Plants: Monessen, Pa., and Adrian, Mich. 
SALES OFFICES: 30 CHURCH STREET, NEW YORK 


CHICAGO: 29 South LaSalle Street DETROIT: Book Building 
CANADIAN DISTRIBUTORS: Taylor & Arnold, Ltd., Montreal, Toronto, Winnipeg 
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electrical purposes from us you 
may rest assured that the great- 
est care will be exercised to meet 
specifications exactly. 


The slate will be quarried from 
electrically-tested veins ‘ only 
and the order given really in- 


IRN 
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Careful Manufacturing 


Whenever you order slate for 


eniigy | feans 
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terested attention, from time of 


receipt to time of shipment. 


If you have experienced delays 
or dissatisfaction elsewhere we 
would like to have you try our 
product, our workmanship and 


our service. 
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Magnet Wire 


ENAMEL 


A new addition to our line. 
Furnished either plain or 
with silk or cotton covering. 


ASBESTOS 


Our Salamander Pure Asbestos 
Insulated Magnet Wire is but 
one of our large line of asbestos 
insulated wires. 


Special Salamander Asbestos Insulation for all classes of work. 


Independent Lamp and Wire Company, Inc. 


Offices: 1737 Broadway, New York 


Works: Weehawken, N. J.; York, Pa. 
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"TRANSF ER Companies sell transportation. The increasing 
numbers of Walker Electrics in this service proves that 
Walkers produce profits for transportation companies. 


Walkers handle 80% of city trucking at 33} to 50% less than 


gasoline equipment, 
Ask any Walker User, Dealer or Branch 


Walker Vehicle Company 


America’s Leading Manufacturer of Electric Trucks and Tractors 
NEW YORK CHICAGO BOSTON 
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CIRCUIT BREAKER PHILOSOPHY 


UDMA 






















a Circuit Breaker opens, it 
must be reclosed. 


it requires a man to reclose 
it, it costs a lot of money. 


you don’t reclose it, you 
can’t pay a man to reclose it. 


you have an AUTOMATIC 
RECLOSING CIRCUIT 
BREAKER, you don’t have 
to have a man to reclose it, 
but you could pay one if he 


were needed — BUT HE 
WON’T BE NEEDED. 








THINK IT OVER 


THE AUTOMATIC RECLUSING 
| URCOIT BREAKER COMPANY 


| ____]{J[_couumsus onio.usa_]f][ | 
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N Rasnak COMPANY 


: AL -30 Cuurcu ar NewYork 











“Man ts ctr rers -s of Steel Structures ofall classes 
} AND BUILDINGS - 











~NEW YORK,N. y. 


ie PL TTSBURGH, PA. ey 
- Buffalo, N. yo se 


Ae Ohio. 


< Cleveland, ‘Ohio. 














. Philadelphia, Pa. . . . . W ae National Bank Building — 
» Boston, Mass. . ae % W alker Bank Building - 
_ Baltimore, Md. ¢ Wolvin Building 


te P rs E Goan Representatice: 
oe i. S. ‘Steal Products Co., Pacific Coast Dept. 


Third Nolen Tink Building | 


7th Ave. & 2nd St, S.E. 





























4 Guardian Boil » San Francisco, Cal Rialto Building 

-» Detroit, Mich. - “Beaches dee & M. ‘CRE =e Portland, (2 ag eee . .: Selling Building 

eae ILL. ~ 208 SouthLa Salle Sireet Seattle, Wash. “Ath Ave. So., Cor. Conn. St. 

roo. Export. Repent: United States Steel Products Co., 30 Chareh St, N. Y. a 
—o— “a 
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To maintain a nation-wide telephone system affording 
communication between any two points in the country, complete 
co-ordination of all elements and factors under centralized control 
with one common policy is absolutely essential. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 
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IRVING SUBWAY 


THE FIREPROOF VENTILATING FLOORING 








A Flooring That Will 
Outlast the Plant 





uu Irving Subway laid in the streets of 
New York ten years ago—with tens of 
thousands of people walking over it 

daily—shows no appreciable wear. It 
| still has its safe,:comfortable, non-slip- 
ping surface—is as solid and firm as the 
day it was laid. —Then—can you imagine 
that any service you can give it in your 
plant will ever wear it out—ever make 
it anything but a safe, comfortable floor- 
ing> When you buy Irving Subway, 
youre making a permanent investment 
with no known limit to the period over 
which it will return high dividends in 
comfort, safety, and all-around satisfac- 


- You ought to read Catalog No. 
4, 


IRVING JRON WORKS Co. 
LONGISLAND CITY, N.Y..U.S.A. 


Manufacturers of 


| | RVING SAFSTE 








(PATENTED) REG.U.S. PAT.OFF. 


ABSOLUTELY NON-SLIPPING ALWAYS 














In Railroad 


Service 


An instance of the 
durability of V UL-COT 
Fibre in railroad work is 
shown by the experience 
of the P. & L.E. E.R.R., 
a branch of the N. Y. C. 
& H. R.R. They instal- 
led 6000 VUL-COT 
shims at McKees’ Rocks 
on a line that has to 
stand the daily pounding 
of at least 16 freight 
trains. At the end of 74 
years of service only 60 
required replacing. 


VUL-COT FIBRE 


(a higher development of vulcan- 
ized cotton fibre) 








is hard and tough—no ordi- 
nary force will crush, break 
or split it. It will not 
corrode nor will it deteri- 
orate with age. It can be 
turned, tapped, threaded, 
drilled, stamped, cut and 
sawed with even better 
results than wood. 





For all sorts of electrical and mechan- 
ical parts V UL-COT Fibre is the best 


and most economical material to use. 


A full description of V UL-COT Fibre 
is contained in our booklet, “The 


Material of a Million Uses.’’ Send for it. 
VUL-COT Fibre is sold in sheets, rods 


and tubes or machined to specifications. 


AMERICAN VULCANIZED FIBRE CO. 
555 Equitable Building, Wilmington, Del 
SALES OFFICES 
BOSTON PHILADELPHIA CLEVELAND CHICAGO 
NEW YORK PITTSBURGH DETROIT ST LOUS 
Complete Stock for lmmadiate Shupment at Checago 
Western Agents Canadian Agents 
Western Electric Company Northern Electric Company 

waareo 
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know how good a baffle can be—or what a baffle can do for you in 

the way of saving fuel, increasing boiler capacity, and utilizing a 
larger percentage of the heat units contained in the burning gases— until 
you install Turner Baffle Walls in your own boilers. 


N: matter what your experience with baffles has been—you can not 


If you want a perfect baffle, built into the boiler, specify Turner Baffles. 


If you want a baffle that is gas tight and air tight under tremendous 
temperatures, specify Turner Baffles. 


If you want a baffle that can be built at the correct theoretical slope, 
without limitations as to angles, specify Turner Baffles. 


If you want a baffle that will permit you to easily withdraw any tube for 
repairs when cold without breaking down the wall, specify Turner Baffles. 


If you want a baffle that will not crumble, crack, crawl or sprawl under 
extremes of heat or cold, specify Turner Baffles. 


And don’t forget to send today for our booklet “The Development 
of an Idea.” It gives you the facts, tells of the big power producers who 
are using Turner Baffle Walls, and it is sent to you on request without 
obligation. 


The Engineer Company 
17 Battery Place ( Balanced Draft ) New York City 


Produced exclusively by The Engineer Company 
Branch Offices: 


Boston Buffalo Chicago Cleveland Pittsburgh Philadelphia 
Minneapolis Montreal St. Louis Hazelton, Pa 


Produced exclusively by The Engineer Company 


into your specifications now 
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“Tight as a Drum” 
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The Drive of 
Durability 


CHAINS 


Flexible as 
a Belt 





The Drive of 
Efficiency 


MORSE 


Positive as 
Gears 

















THE MORSE 
“ROCKER JOINT” 
Longer Life 


“ Transmissions should be seen—Not HEARD ” 


MORSE Engineers believe in this so they designed the MORSE SILENT CHAIN DRIVE. 

Study the principle of MORSE silent chain drives and you will be convinced of their 99% efficiency. 
Are you confronted with problems of Motor Drives with short centers or in Dust, Gases, Acid Fumes 
or Steam? MORSE drives are your solution. 


Is the arrangement of your power peculiar? Write to MORSE engineers and let them extend to you 
their wide knowledge and experience with chain drives. 


Send your orders in early, as our production capacity has not kept pace with our increasing business. 
We are building and enlarging as rapidly as possible. 


MORSE CHAIN CO., Ithaca, N. Y. 


Largest Manufacturers of Silent Chains in the World 


MORSE ENGINEERING SERVICE ASSISTANCE WITHOUT OBLIGATION 


Address Nearest Office 





Earl F. Scott, M. E. 


Ponte; Maes: 6 6 st wwe ss 141 Milk St. CUmIGEs oc sca Jones & Glasco Regis’d 
Chicago, Ill...Merchants’ L, & T. Bldg. Montreal, St. Nicholas Bldg. 
Cleveland, Ohio........ Engineers’ Bldg. " P ~s 
Sete iteh..... +nee Wanted Aon. : Toronto, Bank of Hamilton Bldg. 
Greensboro, N. C.......805 Ashboro St. Kansas City, Mo......... Finance Bldg. 
New York...............50 Church St. Morse Engineering Co. 
Pittsburgh, Pa..... Westinghouse Bldg. Minneapolis, Minn..... 413 Third St., 8. 
San Francisco, Cal....Monadnock Bldg. Strong-Scott Mfg. Co. 
Atlanta, Ga..........-- Chandler Bldg. St. Louis, Mo.......ss0- Chemical Bldg. 





Morse Engineering Co. 





WRITE FOR FREE BOOKLET 
"1920 Vest Pocket Memo. and Diary Now in Press 











The rugged 
construction that 
experienced work- 
men assure. 


The controlling 
link in proper 


power distribution. 





¥ 
ioe 


Pittsburgh New York 


Minneapolis 


Cleveland 
Detroit 


Denver Chicago 
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Turn Your Lights On Ww 
; alger Connecto 
and Off with an N these 5 of high — " 


prices these compact, 
simple, easy-to-use de- 
vices bring you an econ- 
omy worth while. They 
save time, cut connec- 
tion costs on every job 
of interior wiring. 
Walger Connectors 
lly eliminate blow torch, 
“ae solder, and tape. They 
make connections at 
the cost in % the time. 


C 





Approved 


by the National Board 
of Fire Underwriters and 
the Hydro _ Electric 
Power Commission for 
No. 12 and all smaller 
wires. 


Send for Sample 


See for yourself what 
Walger can save you— 
their neatness, complete- 
ness, and wonderful ef- 
ficiency. 


Ask your jobber 














ANDERSON Phantom Vie 


Walger 


PRECISION 2-Way 


Any place 


TIME-SWITCH aa: 


connect- 

* ‘ ed, :the 
The accuracy, efficiency and economy of using our Phantom View, Actual Size Walger does 
Type F.Time-Switch for the control of lighting it quicker, 


circuits over personal control by patrolmen has been Walger 3-Way 45, va ota 
conclusively ‘proven by many large lighting com- Use it to tap feed wires ty, Practical 
panies adopting them. in outlet boxes, Condulets ly impossible 
; and on knob and cleat to connect it 

The clock as well as the operating parts of the i BieMied = eaten wiche: a 
switch are of Anderson make which in itself is a connection, perfectly in- experience 


guarantee of the highest quality. sulated—it is on in a jiffy. needed, 


Why not reduce your operating expense by in- Made in United States 
stalling Precision Time Switches? 
Walger Connector Company 
C. JACKSON, Sales Agent for U. S. and Canada 


ALBERT & a 8 M. ANDERSON 32 Front St., West, Toronto, Canada 
MANUFACTURING CO. DISTRIBUTORS: 


U The Hongisremens Migviote Rasipenent Cone Bow York City. 
ba! a x * = e Stuart Howlan oO. ston ass. 4 
289-293 A St., Boston, Mass 4 S.A he oC, Sees vapeeste Supply Company, eet. Pa. 
e H. C. Roberts Electric Supply Company, Syracuse, . 
ESTABLISHED 1877 The Commercial Electrical Supply Company, 42-46 Congress 
NEW YORK PHILADELPHIA Street, Detroit, Mich. 
135 Broadway 429 Real Estate Trust Bldg. Binageiion Fiesivte peg Gomer n,m Sooued, Cheng. ill. 
LOND (Central Telephone ectric Company, St. Louis, Mo 
105 Sg a St. 48 Milton ~, E. Cc. The Union Electric Company, Pittsburgh, Pa. 


Catalog on application 








SHUT 
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Goulds Pumps give Satisfaction 
in the Doehler Plant 


The two Goulds Pumps used in the Doehler Die Casting 
Plant, Brooklyn, are operated night and day against a |40 
Ib. head, pumping water for general use, they have given 
satisfactory service. 

The extensive employment of Goulds Power and Centri- 
fugal Pumps by engineers and manufacturers is recognition 
of their sterling qualities. 

The design and construction are the result of a half 
century's experience building practical pumps; And Goulds 
Pumps possess the strength and efficiency that create satis- 
factory service. In fact, every Goulds Pump is guaranteed 
to satisfactorily perform the specific work for which it is 
sold and'there’s a Goulds Pump for every kind of pumping 
service. 


Have you a set of our Bulletins ? 


The Goulds Manufacturing Co. 
Main Office and Works: 


Seneca Falls, N. Y. 


New York, 16 Murray St. Boston, 58 Pearl St. Chicago, 12-14 S. 
Clinton St. Philadelphia, 111 N. 3rd St. Detroit, 801 Dime Bank 
Bidg. Pittsburgh, 636 Henry W. Oliver Bldg. Atlanta, 3rd National 
Bank Bldg. Houston, 1001 Carter Bldg. 
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KITES RISE 


against, not with the wind. No man ever 


worked his passage in a dead calm and got any- 
where. 





(tua, 


In soliciting new customers for Duncan 
Meters, we make a specialty of seeking out those 
whom we think are unfavorable to our product, 
and the more prejudiced he is, if at all, the 
harder we work to reach the goal. Being turned 
down on our first overture has no discouraging 
effect upon us whatsoever, and we simply come 
back more often and with renewed vigor until 
we succeed in winning him over. 


Model M2 Send for prices and bulletins. 





| Duncan Electric Mfg. Co., Lafayette, Ind. 


EUUAUATATTUETTNETESTTTT ET 





UUEUCCAECUAEUELATSENEAELULEUSCOUEOOTUECOCEOCTOOEOUCTOCSUCTOCOOUCOUSUECOOUCOUOUOUOEOESUECVOTEUCUUUCUOCOUENOCUNOO FOOTY TOON 


MOLONEY 


TRANSFORMERS 


Correctly designed —made of 
best obtainable material—by 
skilled workmen engaged ex- 
clusively in the manufacture 
of transformers. 


MOLONEY ELECTRIC CO. 
St. Louis, Mo. Windsor, Can. 


OFFICES: 


New York San Francisco 
Washington Los Angeles 
Chicago Seattle 
Minneapolis Salt Lake City 
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MHF datum. 


Where quiet operation 


is essential 


Repulsion Start Induction 





Single Phase Motors 


are particularly desirable 
for motor-driven equipment 
installed in public buildings, 
schools, churches and resi- 


dences. 


Upon reaching approxi- 





mately fullspeed the brushes 








are automatically removed 


from the commutator. 





% HP. 1165 r.p.m. motor 
direct connected to an organ blower 


They Keep-A-Running 


FOUTULEUACACUETOENETELOLETUCOTECOCOUOEDEOEUETEDAUUEANTOUOENASOEAEUENEOOOOOOSUETOAEUOLOCOTACOSUOOETUESOGUUSERODGRNUOOCONUECECOSUELOSUEUONOCORONOEOSOOOEUONEOOOOMOEOENSOONUININ 





Century Electric Company 
St. Louis, Missouri, U. S. A. 


Sales Offices in principal cities 


biti = 
} \— 


DRIVER -HARRIS Company 





MAIN OF ICE AnO WORKS 
worm ore non HARRISON,N.J. 
CANADIAN WORKS ‘a 


euutuane 
29 So.strrenson 68 WALKERVILLE.ONT ome 
NaOe 


@nitism wears 
MANCHESTEW 
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Test the speed of generators, motors, 
turbines, etc., with our 


Jagabi Type “C” 
Hand Tachometer 


This instrument operates on the centrifugal 
principle, and instantly indicates revolutions- 
per-minute. 


All speed variations are shown on the dial 
immediately, as the pointer is practically dead- 
beat and very sensitive. 

Each part is balanced, so that the tachometer 
may be held in any position without affecting 
resutts. 

Diameter of dial 3 in. Weight of instrument 
alone, approximately 18 oz. Case and accessory 
parts, as illustrated, are included in price. 


Although three speed ranges are provided, 
only one spindle is required—a great advantage 
as compared with separate spindles for each 
range. The change from one range to another 
is made by a gear-shifting device, controlled by 
an easily-operated slider. 

At present we offer the following selection, for 
prompt shipment: 


Range No. 1: 60-240, 200-800, 600-2400 


r. p. m. 

Range No. 2: 100-400, 300-1200, 1000-4000 
r. p. m. 

Range No. 3: 150-600, 500-2000, 1500-6000 
r. p. m. 


Range No. 4: 300-1200, 1000-4000, 3000- 
12000 r. p. m. 


Write for descriptive Circular 394, 


JAMES G. BIDDLE 


1211-13 Arch Street, Philadelphia 
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WV Flexco-Lok Steel Guards 
Ss Are A Real Necessity 


Electric lights by their very nature are fragil: 
and easily broken. The sharp “bang” of a breaking 
bulb is a familiar sound in every shop and factory 
Every broken lamp means a definite loss and in 
creases the overhead expense. FLEXCO-LOK Ex- 
panded Steel Lamp Guards cut this waste to a 
minimum. : 

The FLEXCO-LOK Lamp Guard is made of expanded 
steel, well coated with tin. It is easily adjusted and 
LOCKED with a key.. This prevents unauthorized removal 

FLEXCO-LOK Lamp Guards safeguard your employees 
and the work in progress from the danger of broken glass 
They reduce the fire hazard. 


/\ ‘ Oy P 


A single broken or stolen lamp costs more than a guard 
Ask your dealer or write for catalog and prices. 


Sole Manufacturers 


FLEXIBLE STEEL LACING CO. 


Also manufacturers of 


Alligator Steel Belt Lacing 
522 South Clinton St. Dept. LG-20 CHICAGO, ILL. 


















PENDER 
PREEMINENTLY PRACTICAL 


Unsurpassed as an every- 
day reference book for 


All ELECTRICIANS 


2041 pages. 434x7. Illustrated. Flexible 
binding, $6.00 net. 








FREE EXAMINATION COUPON 
John Wiley & Sons, Inc., 432 Fourth Ave., N. Y. City 
Gentlemen: Kindly send me “PENDER” for 10 days’ F: 
Examination. I agree to remit the price of this b 
within 10 days after its receipt or return it postpaid. 
Ses toeveveneeun Name 


I am a member of (state what society)............-: 
Subscriber to Electrical World. No. Yes. 
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FRAHM 
PORTABLE 


Frequency Meters 
(Vibrating Reed Type) 


JAMES G6. BIDOLE Sth 
“a. 





For use in laboratory testing or the outside 
installation of generators and other electrical 
equipment, Frahm Portable Frequency Meters 
have, over a long period, proved their reliability 
and general usefulness. ‘They are supplied with 
single or double ranges to care for all usual 
frequencies; and each instrument is adapted for 
use on any voltage from 50 tv 300. 


The construction of these instruments is unique. 
No moving systems with springs or other delicate 
parts are employed, so that they are unsurpassed 
in ruggedness, and also maintain initial calibra- 
tion indefinitely. They consume a very small 
amount of energy, and are not affected by tem- 
perature change or wave form. 


SU 


tchboard Frequency Meters of the Frahm 
type are also available for permanent mounting. 


ill particulars of all types will be found in our 
illustrated Bulletin 816. 


Another important -Frahm instrument is our 

Vibrating-Reed Tachometer for permanent 
hment to turbines and other machines that 
at speeds between 900 and 12,500 r.p.m. 
ndreds of these indicators are giving satisfac- 
service every twenty-four hours per day. 


Write for Catalog 856 for full description of 
these ‘T’achometers. 


JAMES G. BIDDLE 
1211 Arch Street, Philadelphia 
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DAL BARTH 


In the Far East anyone who leaves the village and 
stays away several years must provide a feast or 
DAL BARTH for the heads of the village families 


when he returns. 


The return to “the old spot” is always a reunion 
on a grand scale. 


You know, there’s something soul-resting to get 
back amongst the old boyhvod joyhood surroundings. 
You sort of relax—like ashes. 


It’s the same as when a man has forsaken Morganite 
and put some cheap carbon brushes on a machine. 


He’s tense all the time in the knowledge that some- 
thing is going to happen. 


After a few happenings he decides to go back to 
Morganite—he does—he relaxes— he’s again back 
home—enjoying an electrical Dal Barth. 





6 Morgan Crucible (() 


Main Office and Factory: 
519 W. 38th St., New York City 


DISTRICT AGENTS: 
Lewis & Roth, 13th and Wood Sts., Philadelphia 
Electrical Engineering & Mfg. Co 
First National Bank Bldg., Pittsburgh, Pa. 
W. L. Rose Equipment Co. 
La Salle Bldg., St. Louis, Mo. 
Herzog Electric & Engineering Co 
150 Steuart St., San Francisco, Calif. 

W. R. Hendrey Co., Hoge Bldg., Seattle, Wash. 
Charles Farnham, I. W. Hellman Bldg., Los Angeles, Calif. 
Railway & Power Engineering Corporation, Ltd., 131 Eastern 
Avenue, Toronto, Ontario, Canada. 
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You Can’t Go Wrong MAUL a 
with the Standard 





“NORMA” 


PRECISION 
BALL BEARINGS 


(PATENTED) 


For Fractional H. P. Motors 









61 big elec- 
trical experts have 
made this the right 
handbook for you. 


The Standard is the actual work of 61 of the biggest 
electrical engineers. ‘This is the greatest group of 
authors ever assembled for any electrical book . 


The result of their years of effort will save you 
time and trouble every day. The factor of safety of a motor or motor 


Standard Handbook driven machine is no higher than the 
for 





factor of safety of the weakest part en- 
tering into its construction. Which dic- 


Electrical Engineers tates the necessity for a fine balance of 


2000 pages, 4 x 7, thumb indexed, flexible quality throughout, and emphasizes the 


binding, Fourth Edition. $6.00 net, postpaid. fact that no part is a ‘‘minor part.” 


The Standard Handbook was prepared with these ideals 
constantly in mind: 
To embody all the data required by the practical elec- 


trical engineer in convenient form for ready reference. The proved service capacity of 


To assure the reliability of this information by employing “NORMA” equipped magnetos and 
leading specialists in every field. lighting generators—their high fac- 
To make the text lete, reliable, get-at-able. : 

eee ee eae ee ee tor of safety to which the “NORMA” 
Space does not permit us to give an outline of the con- : 
tents of this book that would do it justice. There is only factor of safety contributes bear- 
one way to realize and appreciate the usefulness of the ing depen ili eine 
material—see it for yourself. Put the big men that are e pendability have made 
back of this book to work for you for 10 days free by them to be accepted standards in 
taking advantage of our on-approval offer. Verify per- machines in which maximum ser- 


sonally our belief that the Standard could be of value 
in your work. 


F c0ee Cramlnalion Coupon 


viceability is the dominant idea. 














See That Your Motors Are 
“NORMA” Equipred 








McGraw-Hill Book (Co., Inc., 

239 West 39th Street, New York, N. Y. 
You may send me on 10 days’ approval: 
Standard Handbook for Electrical Engineers, $6.00 net, postpaid. 
I agree to pay for the book or return it postpaid within 10 days 
of receipt. 


THE NORMA COMPANY OF AMERICY 


i79° BROADWAY NEW YORK 


Member of A. I. E. E.?...... 

I ie le at Ci ee ae a a OOS CW bes eke 6 a e-a-6 
SRR Seek ke ee eRe Ee eN da a cae kale ws Ball, Roller, Thrust and Combination Bearings 
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(Books sent on approval to retail customers in the U. S. and 
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LIBERTY TAPE | 


Plain—binds and seals 
Printed—advertises as well 


Commercial competition is keen in the 
electrical field. Fasten your identity in 
the public eye. Big Business everywhere 
is using private printed sealing tape on 
fibre and corrugated shipping cases to 
reduce cost and to utilize a hitherto ne- 
glected advertising field. 


Liberty Tape reduces shipping overhead with 
a lower container cost, labor cost and shipping 
weight— makes cases moisture proof. Printed, 
it features name or trade-mark—helps locate 
stray shipments—identifies cases at terminals 
—seals them against petty theft. 

Liberty Tape is a 2-in-1 profit maker—it cuts 
cost and capitalizes a great advertising waste. 
Estimates and color designs gladly made. 


LIBERTY PAPER COMPANY 


52 Vanderbilt Avenue New York City 
Mills: Bellows Falls, Vt. 
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Sanitary, rust- \ 
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PROTECT 
YOUR CABLES 
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against burnouts and electrolysis. 


Metropolitan Subway 
Cable Racks 


are the only kind which insulate the cables from 
the manhole. Moving or repairing of cables is 
made easy—simply slip out the porcelain insu- 
lator and lift the hanger from its slot by raising 
the cable one-half inch. 


Metropolitan 
Engineering Co. 


1250 Atlantic Avenue, 
Brooklyn, N. Y. 


Canadian Representative— 
Metropolitan Engineering Co., Ltd., 
90 Sherbourne St., Toronto, Can. 
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Did You Ever Try 


BAKELITE 
DILECTO 


Insulating Material 


AFTER EVERYTHING 
ELSE FAILED? 


An insulating material which can be 
worked in a lathe or other machine, 
drilled, tapped or threaded; fills a need 
which often crops up for some special 
job, on which you have tried other things 
which failed. 





For Factory and 
Repair Shop 


it has so many and widely varying pos- 
sibilities that a supply of sheets, tubing 
and rods in a range of sizes should be 
kept in stock. 


It has a dielectric strength of 700-1500 
volts per mil,— 
What does that mean to your 


The Continental Fibre Co. 


Newark, Delaware 


CHICAGO, McCormick Bldg. NEW YORK, Woolworth Bide. 
Pittsburgh Office—Commonwealth Bldg. 
San Francisco Office—Underwood Bldg. 
Los Angeles Office—I. W. Hellman Bldg. 


Manvfacturers of High-Grade Vulcanized Fibre 
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Easton Industrial 






Railway Cars 








A man can handle twice as much 
material in a wheelbarrow on a 
smooth, clean, concrete floor as he 
can on an earth floor, and about 18 
times as much as he can on sand. 


Without multiplying cases the ad- 
vantages of the steel to steel contact 
of Industrial Railway Cars and 
Track must be obvious. Especially, 
so if the cars and equipment are 
properly designed and installed. 


This Company’s quarter century of 
manufacturing specilization and the 






Boston 








Obvious Advantages 


32-38 Church Street, New York 


services of its engineer- 
ing force will assure for 
you the highest type of 
Industrial Railway. 


Works: Easton, Pa. 
Philadelphia Pittsburgh 


2023-E 


Chicago Detroit 
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Boosting Production 


That is the big thing that American Adjustable Fix- 
tures accomplish when installed in your machine shop 
or factory. They bring the light to the work and 
¢ le higher intensities at low cost. 


T “American” Fixture can be used for lighting 
any kind of work. Its 
construction is very  sub- 
stantial. All conductor 
wires are enclosed in the 
fixture arms. The universal 
joints enable the fixture 
arms to be moved in any 
position—and they stay put. 





6 STYLES 
Ceiling Fixtures 
Wall Brackets 
Floor Fixtures 
Bench Fixtures 
Machine Fixtures 


Portaliian Write today for details 


on the ‘“‘American’”’ 


AMERICAN FIXTURE CO. 


{. C. Runkel and Ed. R. Kiesslich, Proprs. 


230 W. Water St., Milwaukee, Wis. 
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Die Castings for all Purposes 


This Company has made many millions of die 
castings. Orders recently completed were for over 
25,000,000 bouchons for hand grenades for the U. S. 
Government. 


Equipment is ample; furthermore, it is backed by 
a personnel of long experience and great skill in the 
art of die casting. 


Perfect coordination of this organization with your 
engineering department combines our knowledge of 
die casting with your own close study of your manu- 
facturing requirements. The result is die castings that 


serve their purpose practically 100%. 


Send blueprints or models, and 
let our engineering department show 
you how precision Castings can 
serve economically and efficiently. 


PRECISION CASTINGS COMPANY, INc. 
SYRACUSE. NEW YORK. 


Die Casting Plant, Brass, Bronze and Aluminum 
Syracuse, N. Y. Foundry, Pontiac, Mich, 


(PRECISION) 
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Dependable Ball Bearings 
THE FAFNIR BEARING COMPANY 


nrad Patent Licensee NEW BRITAIN, CONN. 


Detroit Office: 752 David Whitney Bldg. 
Chicago Office: 1301 So. Michigan Ave. 
Cleveland Office: 916-917 Swetland Building 
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Square Tower and “A” 
Frameonthe13mileline |p} 
“J of the Beaver River } i 4 
| Power Corporation, | 
Beaver Falls, N. Y. \ J 7 
45,000 volt 2/0 Alumi- [\ ART, 
num conductors rein- | 
forced with #8 steel { \ F 
core. Standard span | BY e 
500 ft. maximum : 
640 ft. 35 ft. to 
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Here is another exam- 
ple of the class of porce- 
lain parts which we are 
equipped to make.. This 
particular piece is a por- 
celain pot head used 
ornamental street lighting 
standards where the un- 
derground cable connects 
to the street lamp leads. 





We are equipped to take 
care of your porcelain re- 
quirements either standard 
or special. We can also fur- 
nish brass and_ porcelain 
parts assembled for electric 
wiring appliances. 





Let us show you what we can do for you. 


Standard and Special Porcelain 
Electric Wiring Appliances 


PERU ELECTRIC COMPANY 
PERU, INDIANA 
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THE ONLY 
SCREW HOLES 
IN THE WORLD A 








You drive the screw holes with a hammer in any 
material. 


The screw holes are made for wood screws or 
machine screws to fit all sizes of screws. The head 
is removed and you leave a permanent screw bole, 


The Stine Screw Holes Co. 









Manulacturers — oo. 
Once a Screw sasvine m The Biggest 
Hole, Always WATERGURY, CONN., U. &. Little 7 Thing 
a Screw Hole in the World 
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Some of the Reasons Why Screw Holes Will Be Bought and Used and Not Become 
Dead Stock for Anyone 


ow can be used without damage to receiving 86—Screw holes are entirely new and the world sup 


aterial. ply is yet to be furnished. 
onftinn enable you to standardize to wood or ma ¢7—This is a progressive Old World of ours, and ¢ — 
chine screws in all material. 


active person in it a —- iS tn te met 
3—They are made of brass and will nee rust under and all new articles that will he 
atmospheric or moisture conditio front line of progress. 


4—ECONOMY—They save more time aad than the €8—Be among the first to stock up ip screw holes if 
holes cost. you are a dealer in screws. 


keep in = 


$—You get them for nothing ahd are paid for using 69—Be among the first to install screw holes in your 

them when you count pe Apna shop or aed as you begin to save moncy soon 
6—Screw holes have been aeeae ever since the first ee 

screw was used. o_ — ty the ~ cost of brass, ecrew holes are 
7—-Special tools are NOT needed in using them in 

material — owe one sing Re wee 5 know that screw holes 
- ured, by means of extensive ad. 
8—They can be used in any place a screw can be used, vortiohng in all the principal Trade — Is that 
9—By using screw holes, screws can be used in many have the largest circulation among dealers in screws 

places, and in many materials @here it is impos as well as users of screws. 

cible to use crows without them. @2—Do not let your customer ask you for screw holes 
oe are the only ready-made screw holes in the before you have them in stock. BE A LIVE W! RE 

wor! 


11—No special screws are needed. These screw holes 
fit any wood screw or machine screw now in stock, 
12—They make the neatest possible job in any material. 
s3~Every store where screws are sold must carry 
em in stock, because the line of screws is not 
complete without screw holes for them. 
sq~Every shop and factory where screws are used 
must also have these screw holes to fit the screws, 


83—They make everlasting holes in any material. 

24—They mean “Plug-No-More” screw holes. 

85~—They are the result of Necessity being The Mother 
of Igvention. 

96—Anyone who can drive a nail can use screw holes, 

27—Send for a sample and convince yourself. 


«Mechanics who see them say, “What do you think 
of that 


PMU 





t5~They are endorsed by all dealers in screws and by a9—In fact there are NO REASONS why screw holes 
all users of screws. should NOT be used. 


Each of these reasons is enough to sell Screw Holes. There are many other reasons, 


Write at once for our handsome Color Card showing screw holes in various mate- 
rials which will be sent on request, together with samples and price list. 
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Resistance Measurements 


This is to remind 
you that for all re- 
sistance measure- 
ments in field or 
shop, the 


Type S 
Portable 
Testing Set 





is a most convenient and trustworthy instrument. Dial 
construction, simple to use; contacts protected from dirt, 


but easily accessible. Rheostat coils, 1/10%, ratio coils, 
1/20%, guaranteed accuracy, high grade resistance wire. 
Rugged, suspended coil galvanometer, sensitivity one 
microampere per division. 


Price $75 f. o. b. Factory 


Good design and quantity production make possible the 
low price at no sacrifice of workmanship. The guar- 
antee of satisfaction accompanying all our high grade 
instruments applies to the Type S set. 


Bulletin W530 awaits your request. 


Leeds & Northrup Company 
4901 Stenton Avenue, Philadelphia 
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Hille ©: 
f., Lamps 


We invite your in- 
quiries on all types 
and sizes of minia- 
ture incandescent 
lamps. 


Miniature Incandescent Lamp Corporation 


Licensed Ma..ufacturers of Incandescent Lamps 
95 Eighth Avenue 
Newark, N. J. 
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IF YOU BUILD SWITCHBOARDS 


You use large quantities of screws and threaded studs in coppeey 
brass and iron, 


To insure proper electrical and mechanical strength these must be 
accurately made, 


Why not let us quote you on these items? 











EAGLE 


= Renewed Tungsten Lamps 
ee give more than twice the light of 
I carbons at same current cost! 
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First cost no more than new carbons. 
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wi Write for prices and farther H 
4 information. : 
me THE BLAKE & JOHNSON CO. : 
er Boston-Economy Lamp Div. net oat : 
National Lamp Works of General Electric Co. = =nee | 
ons, : ; = Waterbury, Conn. 3 
- 43 Hospital St., Providence, R. I. E g 
TTETTU seaneattt —— UUELCUEUSEETUTANEDETIANE 3 
MLL eimai MTS xT ULALULAAAALALLLALLSLLLLULL 3 
Ee § _ 
At Last! ! 2 ps ° . 5 
oe Pipe for — — : 
A Precision Tachometer : 
The Van Sicklen Chronometric = 
The Tachometer Timed by an Elgin Watch = 
: This pipe can be placed underground, below plow E 
= depth. It cuts off all waste of water by evaporation E 
3 or seepage, and besides, saves right of way expense & 
= across ground owned by others who do not want it 
= 2 cut up by ditches. 
3 
= Our engineering staff is maintained for your convenience. 
Continental Pipe Mfg. Co. 
Gear Driven Universal in Application a General Office: : 
Head Be ee Reads 20 to 2500 r.p.m. on Seattle, U. S. A. = 
Not Affected by Changes of - — 
Accurate Within 5 r.p.m. East Office: 
Temperature or Pressure Sze ii weston Sit 
ree irom Lag re Durable New York City 
Operates in Either Direction Unaffected by Wear = ceaniiiian: itt = 
Por Full Description Send for Bulletin 81X.. = Portland Wood Pipe = = 
= ortian 3 
Central Scientific Company : : eee aad 
. Chicago 460 East Ohio Street U.S.A. 5 (Pipe Dept. Only), Portiend : 
sun i AUMOTUTTTeveenacennneaseececevacvanavecoeneocevvceeseeennerereerneneeeeerceeeeveececeeeeeeceeeeceeceeaeeesecenereeeeerveas 
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No little part was played by 
j ) 
) , ‘ 
TRADE MARK 

5 Magnet Wire, in ow yr ogee cagyeion, of the o~ 

= pursuit planes used in the war. e magnetos fure a ae . 

= nished for the SPAD and other planes, by the Do you know why the WHITELITE is an 

= exceptional lamp? 

= . - 4 

g Societé 5 E. V. (Renault Freves) It is because come-backs are of the rarest 

3 ; exception with WHITELITES. 

F | required the best magnet wire procurable. Beldenamel 

z was adopted as the standard, and in spite of submarine Ask our customers of long standing. They 

= warfare, regular shipments of Beldenamel went forward are many and everywhere. 

z for these all-important windings, ray" L P , 

| Samples and prices on Beldenamel and other magnet é SGAtiie 

3 wires will b ted on application. 

3 api gingiva vi WHITELITE ELECTRIC CO. 

E Belden Manufacturing Company 368-70 Broome St., New York City 

= Twenty-Third Street and Western Avenue Licensed under the General Electric Co.’s patents, 

2 CHICAGO 

Eastern Warehouse: Metuchen, N. J. | ones “== 3 
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Woodward 
Installations 
the World Over 


In nearly every corner 
of%the globe Woodward 
Governors are safeguard- 


Th U if P M k : ing, not ony the = 
ar liable t 
e niiorm ressure akes of tie water whan oni 
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they control, but the 
reputation of the Wood- 











Every Piece a Good Piece 


The Bliss patent toggle motion exerts a uniform pressure 
and the work produced is smooth and uniform. This action 
also facilitates the work and requires less power, 

The blank holding pressure is taken by the frame, thus 
relieving the bearings. 


Bliss Toggle Drawing Presses 


The blank holder starts on its upward movement nearly 
simultaneously with the punch, giving the operator ample 
time for removal of drawn piece. Bliss Toggle Drawing 
Presses are built in many sizes and cover every requirement. 

Let us send you descriptive matter covering your exact 
requirements, Write today. 
E W BLISS CO 12 ADAMS STREET 

° Ad oo ° BROOKLYN, N. Y., U.S. A. 


Chicago office: Peoples Gas Bldg. Detroit office: Dime 
Bank Bidg. Cleveland office: Union Bank Bldg. Offices in 


Europe: 100 Blvd. Victor Hugo, St. Ouen 


(Paris), France; 
Pocock St., Blackfriars Road, London, §S. E. 














ward organization as well. 
Over 50 years of gov- 
ernor-building experience 
are behind that name— 
Woodward Governors 
must uphold its signi- 
ficance: and they do 
** Leadership Founded 
On Service” 


Woodward Governorw. 
* Rockford,1l.,U.S.A. 
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“PITTSBURG INSULATORS” 
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2 2) 
White bulb- 
\ looks like a 
\china egg. 


uel TEE 





A] -—---1 
No tip- 
hard to _ a 








A New Lamp 
that you can sell to almost everybody. 


A WHITE lamp which cannot break easily 
because it has no tip—and does not dazzle the 
eyes because it glows instead of glares. 


WHITE Hygrade C-4 


tipl eSS GAS FILLED 


The bulb is made of white glass like fine china 
or porcelain. It is easy on the eyes, yet gives a 
strong light. 

The WHITE Hygrade C-4 lamp makes pos- 
sible at low cost soft, artistic lighting effects. 


It saves eyesight because it does not strain the eyes—and be- 
eause there is plenty of light without dazzle, makes a splendid 
working light for the housewife and for all who do fine work. 
Should be used in every fixture where the lamp is exposed to 
the eye. 


HYGRADE LAMP CO 


GENERAL OFFICE 
AND FACTORY VV savem Mass 
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Export No. 371 for 45,000 Volts will 
give you a line where you will not be 
troubled with interruptions. 


The Pittsburg 
High Voltage Insulator Co. 


Main Office and Factory, Derry, Penna. 

Westinghouse Electric & Mfg. Company, East Pittsburgh, Pa., 
Sole Agent for United States. 

Canadian General Electric Company, Toronto, Canada, Sole Agent 
for Dominion of Canada. 


Harmon §. Salt, 114 Liberty Street, New York, Export Agent. 
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Never 
Forget” 


“T am the HART- 
FORD TIME 
SWITCH. Inever 
forget to turn 
an electric sign 
On or off. I elim- 
inate human for- 
‘fulness, wasted 
rrent and inac- 
ate service. A once a week winding is all 


need. Your Jobber will tell you more ; 
about me.” J . Our booklet “Tenney Service’. 


on request. 





After All 


what you are interested in is 
the number of dollars earned per 
dollar of investment. 









To insure the greatest possible 
efficiency in the operations of 
companies in which we are per- 
sonally interested, we maintain 
trained accounting, purchasing, 
engineering, new business, finan- 
cial and management depart- 
ments. 
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It is probable that one or more 
ot these departments could be of 
valuable service to you. 


am oO Co 


— 








HARTFORD TIME SWITCH CO. Charles H. Tenney & Company 


«)* HALL BERRY, General Sales Agent Engineers Managers Accountants \ 
wa 71 Murray St., New York, N. Y. 201 Devonshire Street 


Boston, Mass. 
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Charles W. Baker, President Clarence B. Mitchell, Vice-Preg, 


Always on the job— 


With approval of 


Underwriters Laboratories and 
Industrial Accident Commission 


Manganin 
Sheet and Wire 


We have been manufacturing this alloy 
ALDER 


with satisfaction for more than one year 


PRECISION and can supply it in all shapes and sizes 
from large sheets down to very fine wires. 
OIL CIRCUIT a akin ae 


The care with which it is made ensures 
BREAKER uniformity of product. For high-class in- 
struments its low temperature coefficient of 
—the ultimate resistance and thermoelectromotive force 
against copper render our alloy superior to 
any previously procurable. 


MANDAAAUSALUOADUISUUAQDANAOUACUAEALAASDUAADONED LODE EBLE EAS 


of 7 years’ 
trial and proof 


Overload, Automatic, No Voltage and Manual. BAKER & CO., INC, 
Approved up to 20 H. P., 440 Volt, $22.50. PLATINUM 


Write 


ELECTRIC SERVICE CORP. 


604 Mission Street 
San Francisco, Calif. 





in all forms for all purposes 
Scrap purchased or exchanged 


Murray and Austin Sts., Newark, N. J. 


| BUCKETS 


The engineering skill and 
practical experience from 
which Orton & Steinbrenner 
Buckets are built, covers a 
range of conditions second 
to none. 
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PUTT UNECUUECOUESUUEROUEEONAETEN Hire 


Kk NDURANCE 


UNEQUALLED 
PRACTICALLY PROVEN 


SAL OR. 


The material you wish 

to handle is_ best 

RA § moved with Orange 

<a ‘Ds Peel or Clam Shell 
& 





Buu 





Bau 
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“ ey ckets. 
ee aro. Buckets 
TRADE 


O.S. 
ML: Dependable 
BUCKETS 


EXDURANCE 


will give a better service 
than is possible with the 
average buc ‘ket. 
T here is a_ positive 
‘‘bite’’ into the mate- 
rial—be it Coal, Sand, 
Gravel, Crushed 
Stone or Dirt—and 


every bucketful will 

measure up to the 

eS. MARK rated capacity of the 
<5 bucket. 

& a on Xe Orton & Steinbrenner 


aX ur, Co. buckets are 
& equipped with a tag 

TN line device to prevent 

e bucket. from twisting 


= a te ae os during rapid operation 


ne used upon loco- 

motive cranes, 

LOWEST UNIT cost , 

OF OPERATION POSSIBLE Orton & Steinbrenner Co. 


CENTRAL STATION CATERING 608 So. Dearborn St., Chicago 


Works: Huntington, Indiana 
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Ignition 


MAGNET WIRE 
MAGNET WIRE PRODUCTS 


good service. 


WINDINGS 


Wireless 
X-Ray 
Magnet 


Field 


Telephone 
Meter Coils 


Transformer Coils 





DUDLO Highest quality and 


All coils made according to s,ecifications and 
guaranteed to be satisfactory. 


MAGNET WIRE 


Plain enameled copper wire 

Single cotton enameled wire 

Single silk enameled wire 

Single or double cotton magnet wire 
Single or double silk magnet wire 


We carry large stocks on hand, and can make 
prompt deliveries of the best grade wire. 


Dudlo Manufacturing Co. 
Fort Wayne, Ind. 
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FIBRE GRAPHITE 
COMMUTATOR 
BRUSHES 


Twenty-one years of success 


1898 1919 


Self Lubricating 
Noisless 

Non Cutting 

No Care 

No Friction 
Low Resistance 
Copper Plated 


Average Life, 10 Years 


CIT 


THT! 


24-Hour Emergency Service 


> will submit brushes for trial, any size and any 
juantity to new users. 


Graphite Brushes, Carbon Brushes, Oilless Bushings, etc. 


Graphite Products Company 


.: Germantown, Philadelphia 
1. WARD, President Factory: 5155 Wakefield Street 


tani 
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Steel Poles 


For Every Pole 


Purpose 


Cut shows Bates Steel Towers in 
use by Consolidated Water Power 
& Paper Co., Grand Rapids, Wis. 
This structure is 70 ft. high and 


acts as dead end for six heavy } ' 
conductors on 1000 ft. span. It \j 
of } f 


evidences the broad_ range 

adaptability of Bates Steel Poles. } 2 
Our slogan “STEEL POLES iP f 
FOR EVERY POLE PURPOSE” /@ 

is most fitting and appropriate. - "i 


Bates Steel Poles are becoming 
universally popular world wide. 
Repeat orders testify their gen- 


eral suitability for every Pole f 

purpose, : Vi 
Telegraph i, / 1 \ 
elephone 


Power Transmission 
Electric Trolley Limes 
Electric Lighting, Etc. 


TREATISE tells the story. 
for it. 
About 2.000 tons of steel con- 
stantly on hand: immediate ship- 
ments and lowest prices. 
Tubular Steel Poles cost 
more than Bates Steel Poles, yet 
Bates Poles are 100% stronger 
—will last 100% 


Ask + 


50% 











Highest class and most up-to- i) \\ 
date steel pole equipment in the i ave \ 
world. Our STEEL POLE \ 




















longer, cover a 


much broader range of adapta- 
bility and are much more artistie 
than Tubular Poles, 


1 Ask us to 
verify these facts. 


Bates Expanded 


208 So. La Salle St. 


Chicago, Ill., U. S. A. 


Steel Truss Company 
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The New Nelson Catalog 
is now ready for you 


The new NELSON catalog—just off the press 
—should be in the library of every valve user 
and buyer. It contains complete descriptions of 
the entire NELSON line of quality valves. 


NELSON VALVES are GOOD valves. Be- 
hind them is an experience of more than twenty 
years of engineering skill during which time the 
aim has always been to produce valves of su- 
perior merit. There are many distinctive fea- 
tures in NELSON VALVES which make them 
readily appreciated by engineers and plant man- 
agers. 

There are 


NELSON VALVES 


for practically every purpose 


NELSON VALVES are made in Steel, Iron 
and Bronze and in Globe, Angle, Check and Non- 
Return types. They are designed RIGHT and 
made RIGHT. 


Now—while the matter is fresh in your mind— 
send for your copy of the new NELSON catalog. 


Nelson Valve Company 
Chestnut Hill, Philadelphia 


New York, 90 West St. Chicago Store, 61 W. Laie St. 
Boston, 141 Milk St. 


Pittsburgh, Jenkins Arcade. Cleveland, Rockefeller Bldg. 
Minneapolis, Andrus Building. 


Representatives in other large cities. 


NELSON VALVES 


‘a safe valve investment”’ 
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The Perfect Enameled Conduit 
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Practice makes perfect—and the perfect 
Conduit makes good. For over 18 years 
FuectTrobucr’ has made good. 

Made from easy bending Spellerized 
Mild Steel Tube. Enameled inside and 
out with specially prepared Black 
Enamel not affected by weather condi- 
tions. Clean Threads. Furnished in 
10-foot lengths. Threaded on both ends 
with coupling on one end. 





UT 


Write for samples. 


American Circular Loom Co. Sei, 
90 West St., New York 


Boston Los Angeles Seattle 
Chicago San Francisco Toronto 
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Economy Outdoor Lighting 


Flood Lighting is the real efficiency method of 
lighting large outdoor areas such as industrial plants, 
railway yards, ship yards, docks, construction projects, 
etc. 

The unit shown is used with a 500-watt Mazda 


C lamp. It is specially designed to throw a wide angie 
beam, lighting large areas at short distances. 


Let us tell you more about flood lighting .or 
your requirements. 


Frederick A. Watkins 


STRICT SALES AGENT 
PITTSBURGH REFLECTOR & ILLUMINATING CO. 


565 W. Washington St., Chicago, Ill. 


Correspondence Solicited from Sales Representatives 
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In War or 


Peace Times— 


Cut Out 
the Waste! 


Clean up! Do it NOW! Do it 


. regularly! 


Every piece of Idle Equipment, Un- 
necessary Material or Scrap represents 


WASTE! 


—waste 
Money! 
Time! 
Space! 
Labor! 
Material! 


—the money such equipment or ma- 
terial cost earns nothing and is not 
available for other use. 


—the time it is idle is wasted when 
it can render service elsewhere. 


—the space it occupies costs money 
and may be needed for other purposes. 


—the /Jabor of its manufacture is 
wasted and also the labor of producing 
| duplicate for the man who can use it. 


—the material it represents would be 
useful in another form. 


Cut out al] this waste! Don’t have material 
or equipment around that is not needed. Turn 
t into cash. 


There is always a market for either scrap or 
good used machinery. Conservation of both ma- 
terials and machinery can be practiced with just 
is much profit in peace as in war times. 


Buyers for surplus material, good used machin- 
ery, junk or scrap, can easily be found through the 


Searchlight Section 
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“Circle T” Quality 
at a popular price 


FIFTY-SEVEN FORTY-ONE 





2P-125V-Quick Break 


Externally Operated Entrance 
Switch for Plug Fuses 


The price of this Entrance Switch is so low as 
to furnish no excuse for installing an open en- 
trance switch. This switch is externally oper- 
ated, fusible top or bottom, quick break—well 
finished and A-1. 


Ask your jobber for prices and information. 


TRUMBULL ELECTRIC MFG. CO. 


PLAINVILLE, CONN. 
New York Chicago Boston Philadelphia San Francisco 
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We Will Buy for You 


Supplies and Apparatus 
for 
Central Stations 


so much cheaper than any individual 
station can buy for itself that our 
“Purchasing Service” gives our clients 
all the benefits of collective buying on a 
large scale with the larger discounts 
based on maximum quantities and 
competitive bidding. 


We also advise our clients as to probable 
market conditions and changes and thus 
enable them to plan their budgets to 
best advantage. 


We will be glad to explain our “Service” 
plan to you. 


Merrill, Swe eny & Co. 


ENGINEERS, MANAGERS, PuRCHASING AGENTS 
FOR PuBLic SERVICE PROPERTIES 
50 StaTe STREET, BosToON, Mass. 
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Two Views of Protected Disconnection Outdoor 
(Type D.O.A.) Cable Terminal. 


ERFECT protection of cable 

insulation and ease of con- 
nection and disconnection from 
aerial-extensions are two of the 
distinctive characteristics of 
STANDARD Cable Terminals. 


There are other exclusive fea- 
tures which make these terminals 
the most economical on the mar- 
ket. Our new Bulletin 700-2 will 
explain fully. Write for it. 


Standard Underground Cable Co. 
Pittsburgh, Pa. 


Boston Washington St. Louis San Francisco 
New York Atlanta Detroit Seattle 
Philadelphia Chicago Minneapolis Los Angeles 


Salt Lake City 
For Canada: Standard Underground Cable Co. of Canada 
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UNIFRAME MOTORS 


DIRECT OR ALTERNATING 
14 to 50-H.P. Constant or Variable Speed 


Direct Alternating 
Current ( urrent 
Type H. Type 





There’s a difference between a good, 
cheap motor and a cheap, good motor. 
Our UNIFRAME MOTORS are as 
reasonably low priced as consistent. with 
the highest grade of materials and work- 
manship. 

Identical frame and base dimensions 
permit use of either A.C. or D.C. motors 
on same mounting. 

Generously rated, efficient and durable. 
Guaranteed performance. 


Write for Bulletins. 


B. A. Wesche Electric Co. 


327 East Sixth Street, Cincinnati, Ohio 
3 Eastern Sales Agents, 90 West St., New York, N. Y. 
En 
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With 
“Thesco” 
Vertical 
Clamps 





you can attach vertical wires to line in- 
sulators without inviting those mysterious 
“leaks” which always accompany the 
shifting of a petticoat insulator from its 
vertical position. 


They are made of malleable iron, hot dip 
galvanized, and easily installed. 


And—they don’t cost much! 


“Thesco” clamps save you money, cur- 
rent and time. 


THE STATES CO. 


19 New Park Ave., Hartford, Conn. 
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We are prepared to make PROMPT DELIVERIES on LARGE QUAN- 
TITY SPECIFICATIONS OF STANDARD PRODUCT illustrated. 
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“PARAC” Rubber Covered Wire 
“Q. K.”? Weatherproof Wire 
Bare Copper Wire 
Phillips Wire Company 


Pawtucket, R. I. 


MEXICAN BRANCH: 
Cla Mexicana, de Alambre ‘‘Phillips,”’ Mexico City 
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BURKE ELECTRIC 
COMPANY 


Works: Erie, Pa. Sales offices in principal cities 
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Motors for all purposes where reliable 
power is essential 


S a n a Im O ALL SIZES ALL SPEEDS ALL VOLTAGES 
2 and 3 phase Alternating and Direct Current 


“built like a watch” 


UT 


for every ; 
electricalneed ce a 
Ask for Bulletins SANGANO ELECTRIGCD. 


Sangamo ElectricCompay — 
Springfield, Illinois =< ~ 


aes YORK MINNEAPOUS ROCHESTER LOS ANGELES 
FRANCISCO CHICAGO MONTREAL anc TORONTO 
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TRANSFORMERS 


ARE YOU HAVING ANY TROUBLE IN SE. 
CURING PROMPT DELIVERY OF TRANS- 
FORMERS? 


Please remember that we can give you GOOD DE- 
LIVERY. ALL SIZES. ALL VOLTAGES. ANY 
FREQUENCY. Special transformers for any purpose. 
The highest efficiency. 


ms CAMPBELL ELECTRIC CO., Main Office and Factories, LYNN, MASS. # 


Manufacturers, Transformers—for 15 years Manufacturers—X Ray Apparatus 
Manufacturers—Time Switches 





W. J. Clifford Co., 39 Cortlandt St.. New York. N. Y. J. S. Jacobson, 627 W. Jackson Bivd., Chicago, Ill. 
Irving Smith, 602 New Birks Bldg., 10 Cathcart St., Montreal, Can. 
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Steel Core 


BELL CORD 


Strong—Reliable—Durable 
John A. Roebling’s Sons Co., Trenton, N. J. 
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Thrust Beari — 
: rust Bearings : 
e| g \ Maximum Durability — Minimum Fig. 1 Fig. 3 
3 K' GSBUWRY Power Loss as 
2 Negligible Maintenance Cost z 
2 Minimum Bulk and Weight 
The Principle of Operation 
is Described Below 
When one flat surface is pressed against another cov- plying the above principle in a Kingsbury thrust bearing 
ered with oil, as in Fig. 1, the oil will be squeezed out It represents a developed section of a thrust collar re- 
from between them. When one is moved along the other, volving over pivoted segments or shoes. The shape of 
the two surfaces when free to do so assume inclined posi- the oil film varies with the speed. The film thickness in- 
tions, as in Fig. 3, and become separated by a wedge- creases with the viscosity of the oil and with the speed 
shaped film of oil, Figure 2 shows one method of ap- No low speed or high speed limits have yet been reached. 
ALBERT KINGSBURY, ENGINEER, OLIVER BLDG., PITTSBURGH, PA. __, 
iti UCT 
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We specialize in the manufac- 
ure of 


High Grade 
Motor and Generator 
Brushes 





For Central Station Units 


and all other types of electrical equip- 
ment and are in position to make 
prompt deliveries. 

fore 


The United States Graphite Co. 
SAGINAW, MICH. 


BRANCH OFFICES: 


Philadelphia New York Pittsburgh Atlanta Chicago St. Louis 
Denver San Francisco 
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“FIRE GUN”! 


For Electric, Gasoline and Oil 
Fires 


A NEW STANDARD 


Mechanically Right 


Labeled by Underwriters. 
25% more uid. 
Discharges Contents 4 
Can’t Leak. 

Shoots Constant Stream Farthest. 
Complete with Fluid and Bracket. 


n Made by es 
Fire Gun Manufacturing Co. 


Sales Office: 
FREDERICK A. WATKINS 
565 W. Washington St., Chicago, Ill. 





the Time 





This Company maintains a Special Department 


S : devoted to production of 


For Electrical Apparatus 


APOLLO SPEOIAL ELECT RICAL—High silicon alloy for high efficiency 
CHEET & Ty transformers; very low core losses; non-aging. Other well 
5 50t5% known grades are Extra ApolloSpecial Electrical, Dynamo 


~~ Yo Special Electrical, U. 8. Electrical, American Armature, 


a SPECIAL Pule Jteel and Rotor Steel. Write us for information. ' 
AECTAVEZS We also manufacture Sheet and Tin Mill Products of 
* wan eeo* every description, including Black Sheets, Galvanized 
PITTSBURGH Sheets, Corrugated and Formed Sheets, Terne Plates, Etc. 





AMERICAN SHEET AND TIN PLATE COMPANY, Frick Building, Pittsburgh, Ps 











LE CARBONE 


Carbon Brushes 
They talk for themselves 
W. J. Jeandron 


229 Fulton Street New York City 


Pittsburgh Office: 634 Wabash Bldg. 
Canadian Distributors: 
Lyman Tube & Supply Co., Ltd., Montreal and Toronto 
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Win qu nenenning 


HIGH—VOLTAGE—LOW 


Ts 


OUR SPECIALTY 
The Electrical Engineering Co., Inc. 
Pittsburgh, Penna. 
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Insulating Machinery 


Braiding, Taping, Winding, Twining, 
Cabling, Stranding, Polishing and 
Measuring Machines, Cable Cover- 
ing Braiders. 


FINE CASTINGS A SPECIALTY 


New England Butt Company 
403 Pearl Street, Providence, R.1.,U.S. A- 
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Pyramid Brushes 


For 
Industrial Motors 
and Generator Service 
Perfect commutation is a 
feature for which every engineer 
and operator of electrical machines is 
constantly striving. The design, operating 
conditions and characteristics of the brushes are 
factors which affect commutation. PYRAMID Brushes are 
scientifically designed so that each brush is correctly adapted for its 
particular service. They go a long way toward giving perfect commutation. 


Ve st, om 


Trade Mark 





Write for catalog No. 34. 


NATIONAL CARBON COMPANY, Inc. 
Cleveland, Ohio 
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RUBBER COVERED WIRE 
for INTERIOR WIRING 


Highest Standard of Excellence. 
Send for descriptive book. 


American Steel & Wire 


Chicago - New York Company 
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CeCe Co 





















DOLPHIN 


INSULATED WIRE 


Notable for its uni- 
formly high quality 
and dependability. 


ATLANTIC INSULATED % 
WIRE & CABLE COMPANY 


Sales Office: 
52 Vanderbilt Ave., New York 


Factory: Stamford, Ct. 
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Electri al Alloy 


Ribbon Rod 


Wire 











Ti 





CALIDO 


Nickel Chromium Resistance 


“Moderate in price” 


For Electrically Heated Devices 
And Extreme High Resistance Units 


The Electrical Alloy Company 
Mills and Offices: Morristown, N. J. 
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The RED SEAL DRY BATTERY 
isa MESCO GS PRODUCT 


but it is not the only one as we also make 


FIRE ALARM APPARATUS, SEPARABLE 


QEo 


DRY BATTERY 
Se py 
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| cas the Efficiency of Tapes_ 
and Webbings 


Before You Buy 


Let us send you samples of the 
Hope line of tapes and webbings. 
Put them through your own test— 
and then pick out the right tape for 
your service. 


Hope Tapes 
and Webbings 


will meet your needs in a better 
way and at the right price. We've 
given complete satisfaction to some 
of the largest companies in the field 
—and ean do the same for you. 
Write for samples and quotations. 


HOPE WEBBING CO. 


PROVIDENCE, R. I. 2 
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Wee ATTACHMENT PLUGS, PUSH 
2c, BUTTON SWITCHES, FLUSH 
?aey, PLUG RECEPTACLES, SNAP 
MANHATTAN 72a, SWITCHES, BELLS, and 
ELECTRICAL 26, then some more things at 
SUPPLY *8e,, our three factories, 
C New York tay . 
O = ~ ia °@ Jersey City, N. J. 
= Inc San Francisco St. Louis, Mo. Ravenna, O, 
5, sunngnnerat 
The Modern Method of Brass Melting 
Highest Efficiency — Lowest Losses — Maximum 
Production — Minimum Cost 
Used by the foremost Rolling Mills. Foundries and Refining 
Plants in the World. 
A post card will bring you the information. 
DETROIT ELECTRIC FURNACE COMPANY 
642 Book Building Detroit, Mich. 
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Electrical Apparatus 





‘ATE 


The American Brass Co, 


BENEDICT & BURNHAM BRANCH 
Successors to 


THE HOLMES, BOOTH & HAYDENS CO, 
WATERBURY, CONN. 


Manufacturers of 
“K.K.” Weatherproof Wire 
and Cable 
Bare Copper Wire and Cable 
\ Slow Burning Weatherproof 

ot MARK Office Annunciator and 
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DIEHL MANUFACTURING CO. noua 
° NEW YORK OFFICE 
Elizabeth, N. J. 195 Broadway 
a — 
E 2yumtquentannaeatnaait VOHRA 
Z 2 Automobile cables 
H 2 Show window cord 
: 2 N.E.C.S. Wire 
: 2 Telephone Wire 
3 ny E = Lamp Cord 
: Cor Rectification : 
: 440 Fourth Ave. New York, ES 
= E 3 
3 WATER SOFTENERS E 3 
[. ae ent =f Lowell Insulated Wire Co. 
pparatus for Removing Iron, Sulphur Cc. = 
/ Ge Oil Rem oval F ilters , = Lowell, Mass. 
qunsennnereennneereeeemaainen UUNONAUUUEQUUUUGNNUAQUUUUEGOOUTTeneeyUereeeneTeeeeensroeeeeevoeceeeeayroennytiits 1 Mn 
er MeL ITNT LL 
Collets on Dies = . li 
Are Unnecessary 5 Reliabi ity 
for true clean thread cutting when | eee 
CARPENTER’S The absolute reliability 
{RAT Ati Adjustable Dies distinguishing each of 
C ere used in Carpen- our many types of coils 
ter’s Adjustable j 
Stock. Standard for is due largely to the 
over 49 years. process of winding we 
Ask for complete catalog. employ called the Uni- 
: versal Method. 
= The J. M. Carpenter Tap and Die Co., Pawtucket, R. L 
= FOREIGN REPRESENTATIVES: The Coto Coil Co. 
z Alfred Herbert, Ltd. (Coventry, England), Great Britain. . = x) Providence, R. I. 
2 : : 
ST S| veennnienttt guuucnvanavoocenuanannsvuiniuity mn 
TTT TT SSSA tu 
= = 3 TRADE MARK 
| The Right Tape in the __ HEMINGRAY 
5 - 5 
: ht Place =: 
Rig t 5 REGISTERED. 
is the secret of tape yy yt = 3 a . 
ins, of Bat there are many differ. © i The biggest success 
Should be noted in serving the tied. & so far achieved by high potential 
Get the Hope eG I ] ‘ 
Sample Book EE nsuiators: 
= See the teats on the petticoat 
The Hope line of Tapes and Webbings : | The teats on the petticoat attract woteP 
covers every need of all electrical tap = on the outer and inner surfaces i 
and webbing applications. The Hope = #2 drops, preventing creeping of moisture 
Sample Book enables you to pick out —& = on insulators and pins. 
fe pone kind for your service. Write = = The line’s complete. Catalog telis all. 
HOPE WEBBING CO. : 2 HEMINGRAY GLASS CO. 
PROVIDENCE, R. I, : : General Office: Covington, Ky. Office: Muncie, Ind. 1 
qveeeveeenennvevveccceeavevcvaseevnvusuucceegneauroncseseucvcceeeeecegna erty IUCECOOOUOLUEOEOONUOUTTVOEOONUUOONOONOOUEUETOOUUUTs — Seonnennuauuitt TT 
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gamit: 


CABLE CONTRACTORS 


Installations of all types 


Power and Light Underground 
Telephone Aerial 
Fire Alarm Submarine 


Com plete installations including conduit construction 


JAMES SUGDEN COMPANY 


126 Worcester St., Boston 
New York Office; 43 East 128th St. 


ECONOMICAL MOTORS 


Here is a recognized line of high-class Electric 
Motors (for alternating current) which have estab- 
lished new standards in low consumption of current 
and efficiency of operation. Flexible speed control 
so designed that reducing speed reduces amount of 
current consumed. 





Send Ser Bulbetine. 


KIMBLE ELECTRIC CO. 
637 N. Western Ave., Chicago, IIl. 











BROOK FIELD 


EG U S. PAT OFF 


GLASS INSULATORS 


The Standard for 54 Years 


Awarded gold medal at Panama Pacific International Exposition, 
San Francisco, for low and medium voltage insulators. Write 


ny FF BRO OKFIELD 


GLASS COMPANY 


2 Rector Street, New York 








“CAST @LEAD ALL*YS 


Acme Die-Castin ngCorp 


Boston Rochester Brooklyn N.Y. 
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STANDARD 
anne Canadian \Nostherm Electric Company 
CENTURY Distributors: LMTED 
TTI HOUTEN 
TTT 
E8T jess Alico INC.IMS 
american’ 
[Me SULATING 
ACHINERY 
COMPANY. 


a ae PAT. OF 





HILADELPHIATIC 4 
ENNSTLVANIA iRe INSULATION WINDING MACHINERY 

Wire EnamMeLING MACHINES 

Wire DrawinG Macwines 

Wire CaBuiNG ANO STRANDING MacHineS 
Wire ResPooiinc MACHINERY AND REewindDEeRS 
Wire MeasurRinG MAcHines 

Wire PuLLouT CaPsTANS — SATURATING TANKS 
Ruseecr Covered Wire PANNING MACHINES 
Rueecr Coverco Wire VULCANIZING PANS 
Ruseer Covereo Wire Patcr VULCANIZERS 
Ree inc STANOS WITH TRAVERSE MOTIONS 
TWINNING AND TWISTING MACHINERY 

Insucateo Wire Recraimine Macwines 
Pressed MeTAL REELS FOR WIRE, ETC. 
Evcecrraic Raiwway Automatic SiGNats 
ReminGTON WrapPinG MACHINES 

Seecia, Macninery Desicnco or Buit¥/ 





Rubber Covered Wire 
PATCH-VULCANIZER 
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STROKES 
PER MINUTE 














LAMPS 


—of the right quality 
—at the right price 
—from 


Consolidated Electric 
Lamp Company 









Tapleyville Station 
Danvers, 
Mass. 


PEt 
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THE EDGE MOOR 
WATER TUBE BOILER 


Especially Suitable for 


Large Power Plants 
Steel construction throughout. Straight 
tubes. All hand-holes elliptical, their 
covers internal and removable through 


their own openings. Unrestricted circula- 
tion permitting forcing of fires with safety 
and economy. 


Send for Bulletins on Performance 
EDGE MOOR IRON COMPANY 


Edge Moor, Delaware 
Boston 


New York Chicago 
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REILLY 


EVAPORATORS: 


prevent 
Boiler Feed Water Trouble 


Bulletin Sent on Request 


The Griscom-Russell Co. 


2119 West St. Bldg., New York 
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[PRG eae For Direct-Connected 
HUNT Machinery Shafts 


SMITH AND SERRELL, 93 West St., New York 


For Line Shaftin =)/T Tar 
Send for Ny RIGID lataliater=) 
PIPPI FIFL—) 
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BUTT 


When you order a transformer from 
us you can be sure that it will be 
delivered on time and that when you 
get it it will be RJGHT—right in 
efficiency—night i in reliability—nghi 
‘in price. 


KUHLMAN ELECTRIC COMPANY 
Bay City, Mich. 
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{ pr-arteancntnctnnnatanscnetiensonsnnntatacasieintnineinenonnenietntseinssnssnstaseaststeneeesateeniannnsitttibisien | 
Free Sample on a 





SOIR: CTA DATS FO; RUSE ra 
Prevents “22S and Cutting. Puts a = gloss on the 
commutator. Does not gum the brushes, 
K. McLENNAN & CO., Sole Mfgrs. 1751-59 W. 35th Street, CHICAGO 
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: Se ainaiinentennnatanasanannaaaeniemnnanelattiinemenssmend 
POT eT HULL 
Ste | MOLDED INSULATION 
; Co Them: = HEAT RESISTING INSULATION 
s mpare 2 BAKELITE—CONDENSITE—ROXITE 
2 in tinslintitinnt ciate ant he aeein dis ——st a Machine Moulding of Small Farts a Specialty 
= e faint light of a candle an gow Pienaar = Newly Increased Facilities Insure 
= h et 
Fa tive ‘cfficiency “ot Aeatceat eae — Ee 513 = Prompt Deliveries. 
= you Want and advertising for it in the - | SEND US YOUR BLUEPRINTS 
3 SEARCHLIGHT SECTION 2 NORTHERN INDUSTRIAL CHEMICAL COMPANY 
= Employment Equipment Business Opportunities z 11 Elkin Street, South Boston, Mass. 
ai mene Fi nun 
a LAUT, sagan yn 
= New York Buffalo = SS ss. ae 
Z 3 _, 7 s74) 
2 BERTHA COAL CO. 2 Sea 221 F/F= Es 
es General Offices 3 Insist on “P & H” 
3 Chamber of Commerce Bldg. = dar P 
S PITTSBURGH = Butt-Treated Ce ar oles 
E Cleveland Detroit 3 PAGE & HILL Co. 
= = Minneapolis Chicago New York Kansas City Houston 
5 i Ml 
Pu 
GENERALRADIOCO. | SAMION SPOT CORD 
a 
CAMBRIDGE, MASS. E 
Manufacturers of High Grade E ; 
RADIO LABORATORY APPARATUS = FOR HANGING ARC LAMPS 
Condensers Resistance Boxes Bridges = CCID SRAIOED GUSTS —WAtEe SROOTED 
Inductances Hot Wire Ammeters Wavemeters = Send for Catalogue and Samples. 
= SAMSON CORDAGE WORKS, BOSTON, MASS. 
B Ts 
w Coes 





Elesco Superheaters for Stationary Boilers 
Superheating by the ELESCO method saves dollars 
in your fuel bills by reducing the amount of fuel burned 
and by eliminating condensation in steam lines. 
Write for Bulletins HT-1 and HT-2. 
LOCOMOTIVE SUPERHEATER COMPANY 








The Coal & Iron National Bank 
143 Liberty Street 


New York 
SURPLUS $1,000,000.00 

















General Offices: 30 Church St., New York, N. Y. CAPITAL UNDIVIDED PROFITS 
Pittsburgh, Oliver Building. Chicago, Peoples Gas Building. $1,000,000.00 $363,051.51 
rye eee 
E — inne 
FR ee THE BABCOCK & WILCOX COMPANY BRANCHES 
tlanta 
P New Orleans 
Chicago 85 Liberty Street, New York Philadelphia 
Cincinnati Pittsburgh 
7 ) Sere eats oh 
evnan, Cube WATER TUBE BOILERS San Francisc: 
Los Angeles Steam Superheaters Mechanical Stokers a 
AASALEDANUAUNOUSNANONEAAUGNUGOUNAUEONUONENOUEOUSOSTOUOOEOONOOONOOOYEOOCOOOOTEOOOGY 
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MSINTOSH & SEYMOUR CORPORATION 


DIESEL TYPE OIL ENGINES 














AUBURN, N.Y. F 
New York Office, 149 Broadway 24 
uuuaneeeneeeneenureanaeneneeeeaeTotTna sunneareccanacuuanannsueseaiit ns 
TELL TUNUSEVORODADADCADASDUNO SS SQUEMAOAAUNDUNDADANASEDMALAACOSMATATES ECAC NEUES LETRA 








The ideal solid, acid proof, fire proof, 
accurate and strong insulation is 


LAVA 


Machined (not molded) to any form. Ask for 
Kruesi’s book. 


AMERICAN LAVA COMPANY 
Chattanooga, Tenn. 


WHEELER 


Centrifugal Pumps 


For Steam-electric Power Sta- 
tions, or Wherever Centrifugal 
Pumps are Needed 

Built for any drive—motor, tur- 
bine, gear, belt or rope, and for 
capacities from 20 to 100,000 gallons 
per minute for wide ranges of head. 











ULES 





HUTUNEDUUNEAUENUOUEDUENEUENGHOEEOONINTT Because of the high efficiency of 
Wheeler Centrifugal Pumps, they 
pas410 151100 NURAAORUAOEOODOSOSASSSAOSSUSSSNNSNQANESNO0000000000 5000000000000 0000 0000000000000 0000805NNOEOEOEOEOEOOSEDOSOOEOSONOOONOEONAGONOCONOOOLAY WOODED, are coming more and more into 


demand by consulting engineers, 
power plant managers, etc., who 
require the highest efficiency at- 
tainable. 

Easy access to working parts. 
Horizontal split casings. Vertical 
or horizontal shaft. Made to meet 
your conditions 


Bulletin 108-B describes them 


Paragon Gro unds 
Cones - Cylind ers 
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Pure Solid Copper fully. Write for it. 
Paragon Electric Co. Wheeler Condenser & Engineering Co. 
DEARBORN & VAN BUREN STS.. CHICAGO Carteret, N. J. 2 

CANNIATUALAEVALEYOEEUAUESUOOOSEUONEEEOOUEGSUOUODEOUNESEDOUOUGEUOOUOEDSUOREREOOSSSUOUOUEEY PEC AEEESUEUECEEEUEETEO 
TL memes nena ane SIS PT 
Z “GREAVES-ETCHELLS” E 
Commutators and Commutator: : 5 
, 2 Proved by actual tests to be more efficient 2 
for — eves lo agg all : and economical | than other types of furnaces. 
THE CAMERON ELECTRIC MFG.CO. = 2 Electric Furnace Construction Co. 
ANSONIA, CONN. F| 402 Finance Building, Philadelphia, Pa. 
UUETEETTTNT PCC TAEDUAESNOUGUAAGEONSINNGY 
SAUUUANUL00000 000000000 EAA AEOEAAAEEDAAUAEAASASULGSOEOESUS AAS A DEA — gun iu} ui TTT EEE EEE EE 
O R D M ] C es THE SEARCHLIGHT SECTION 
.3 The man 
Washers, discs, films and : s will find + ‘The position ¢ you want 
segments. Cut or uncut mica | The plant 
in every size and shape. 2 g : . 
FORD MICA CO., Inc., 14 Christopher St., New York 2 3 Put your ad in the Searchlight 
MMM Su LALTUTUITE 
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STEPHENS CLIMBERS 


Hammer forged gaff of special tool steel. Point 
aced so that lineman gets least possible strain. 
Wide standing surface, and leg-fitting shank. 

Linemen work better when they have “Stephens 

—— ” Send now for booklet. 

W.H 


BAS yee), Record ele) Rca. 
Grinnell,la- BJCARN LY 2E- Spokane,Wn. 








. Buckingham, Binghamton, N. Y. 





1729 McCormick Bidg. Chicago 


Quick Service Yard © Butt Treating Plant 
Ta Mallalal—t> | elel it) 
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MANUAL AAS 


HOT GALVANIZING 





PORCELAIN INSULATORS 


THAT STAND ALL TESTS 
THE PREMIER OF SUSPENSION UNITS 





We guarantee immediate deliveries, reasonable prices, first class 


















: 
= 
5 
Bw ‘manship to stand any test. No rethreading of bolts necessary B] DIELECTRIC ARE NOT 
after galvanizing. = STRENGTH AFFECTED BY = 
Galvanized angles cut and bent to length. 2 HIGH Ce tA pp tin yo CHANGES OF 
= INSUL TEMPERATU 
JOSEPH P. CATTIE & BROS. | Waa neraavent me Al tp 
Gaul and Adams Streets, Philadelphia, Pa. = STRESS CATALOGUE 
NUE 3 EUTUOEENTTNNNONOEENUUEEUEUOYUOGOOOOOGONONEOUUUUUGUUATUGUOMeneeguemuyocuonvasesesesedeeseveOOTanagenseerncerueyuavenserencncauenesvovenncnrnnnes —Aacgevvsvoseasvenececeeeeeuguangnnnty uvneevauuUreegnQUUerennecueencacceeeesaaareegnaaery 
2000050 AD UEATRAUUEERRSRESUOSMOANG AGAMA HUsHAALEETAALSLAIT TTT UWUUAAMAULCUMLA LAAs 















Pat. Feb. 4, 1908 


rravesieeey 


Insulated 


zy be BLAKE 





: Staples Specialties 

: 4 sizes STAPLES best for wiring. 

E Pat. TUBB FLUX best Flux for 

5 Nov., 190 5 soldering. @uee size of tUse, 1“x 6% 

= SLAKE SIGNAL & MBG. CO. Write for Samples 251 Causeway St., Boston. 
Shih ‘COOUUECAOEOEEA AU UeNAUeNADOAOAUAAAAAAEETEOTOONTMNOTOVONONOOU ESAT UA80 GCENATENTOENOVONOENOOOOTOOONEQUNOGOOOOOOEDAGOAGDODOOOOONOOOYGAAOQAEOQGUTOONUGOOOUEOOUOOOOOUUGQGCOQOOGOQDEOOOONOOOLOOONOOOOuENOuOOOOSOOOGOOOUUOY SOUEGAeeAAAEUCONTONNNNOTNN Tees encase TAA eTETAA TETAS 
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Be Sure to Specify 


“Wilmington Fibre” 
Sectted Shades for a. ae 


““F YBEROID” 


Wilmington Fibre Specialty Company 
Wilmington, Del. Branch Offices “Everywhere” 


MAMAAASUODA YS) 1 ELAAEELANUTDODSDALETOOUENOIGE ND: 
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Tycos Temperature /nstruments 
INDICATING - RECORDING - CONTROLLING 


In spite of nation-wide agitation as to automatic and positive mechani 


cal regulations there still remain many plants which are not properly 
equipped in a}]) departments with Tycos profit earning instruments—T: 
such we offer our extensive experience to help them select the instal 
lation best adapted to their needs. 


kaylor /nstrument Companies 








Henne 





Engineers Planning Tower Transmissions 
Secure Data and Estimates of “MORSE” DRIVES 





NO BOLTS OR NUTS 


OHIO MILL TYPE 











SAFETY INSULATED 
WIRE & CABLE CO. 


114 Liberty Street. NEVV YORK 


CHICAGO BOSTON 
SAN FRANCISCO 





z 
= EXPOSED To 
SAVE Construction, Space, Light, Fuel. Prceducing More with Less z LI FTl NG MAGNETS INJURY 
MORSE CHAIN CO., ITHACA, N. Y. ALL ELECTRIC JOINTS BRAZE-WELDED 
Engineering Service, Assistance, Bulletins E rng OHIO rome as ee ASBESTOS 
Boston Detroit Pittsburgh Montreal = LECTRIC CONTROLLER co. 
Chicage Greensboro, N. C. San Francisco Minneapolis = 5900 MAURICE AVE LEVELAND, ON1O. 
Cleveland New York Atlanta St. Louis = 
nt MM 











AUTOMATIC MOTOR STARTERS 
TING MAGNETS, CONTROLLERS, ETC 


CONSULT 


THE ELECTRIC CONTROLLER & MFG. C0 
CLEVELAND 0. 





TT 








Thordarson Transformers 
for All Purposes, Any Frequency, Capacity or 
Commercial Voltage 


THORDARSON ELECTRIC MFG. CO. 
509-511 S. JEFFERSON ST. CHICAGO, ILLINOIS 





CU 


GPRIN GS of Every Description 
and Metal Stampings 


Steel Fishing Snake for Electrical and Conduit Work. 
CARY SPRING WORKS, Inc. 


240-246 W. 29th Street, New York City. 
Established 1863 
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Write for Catalog of 
Shelton Specialties 


Vibrators 


HUNEUOEEONEUOENNCAE NiO 


Shelton 


Shelton Electric Co. 


New York Chicago 
Boston San Francisco 








66 j 53 
Everything in Insulation 
Waxes 
v — a Fibre peomatte 
Varnished Cloth Com pou 


Insulating Tapes Koaeieaes' Varnish 


The above are only a few of our products 
Write us for anything in this line you may require. 


MITCHELL-RAND M’F’G CO. 


i 3 18 Vesey St., New York City 
UT 
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For Electrical Purposes 
Silk for Insulating Finest Wire 
ALL KINDS BRAIDING SILK 


225 Fourth Ave., Cor. 18th St. 
New York City 





SILK 


William Ryle &Co., 


STU 
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~ WASHERS— That’s Us 


Brass, Steel and Copper Washers. 
Flat, Bevelled or Co .atersunk. 
Special Sizes and Shapes. 
Prompt Deliveries. Let us have your inquiry. 


Massachusetts Machine Shop, Inc. 
817 Albany St., Boston, Mass. 
AEUETEELETENEE 


ull 
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Free Samples of 


LAVITE INSULATION 


Sent on request. Wonderful Heat 
resisting qualities. 
Machined to most any shape. 

D. M. Steward Mfg. Co., Chattanooga, Tenn., U. S. A. 
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PITTSBURGH 


PRESSED STEEL CASE 
TRANSFORMERS 


Pittsburgh Transformer Company 


DTT TTT TTT TTT TH TTT ec 


Pittsburgh, Pa. 
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Clam Shell Buckets—the most highly perfected two- 
line buckets on the market for general digging and 


has) Nia! Nd hr ban ie 


loading purposes. Fitted with teeth ag digging hard 


materials. Regular or Ore Bow Catalog 43. 


The Hayward Co., 50-60 Church St., New York 
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SHEETS - TUBES ~- RODS 


STRONG HOMOGENEOUS, HEAT RESISTING, MOISTURE PROOF, 
HIGH DIELECTRIC READILY PUNCHED OR MACHINED —~ 


THE FORMICA 
3240 Spring Grove Avenue 


Rie Sale), | COMPAN  Y.— 
letTalotialal- hime Clalice 











HOWELL s&s MOTORS 


District ee resentatives: New York City, C. O. Hall, 147 W. 35th St.; Phila- 
delphia, W. Veit, Bourse Bidg.; ——. i. x Mich.. ¢ Johnston, Com’! 
Bank i. Charlotte, N. C., J. alo, N. E. Hoffman, me 
Carolina ; Chi eneo, "Minneapolis, Milwaukee. Electrical Srachiaery Sales 
St. Louis, Mo. Sperry, 917 Pine St; Toledo, Ohio, H. J. Wittman, 524, 
Nasby Bidg.; "Detroit, Mich., T. F. Mueller, 715 Dime Bank Bidg.: Pittsburgh, 
Pa., First National Bank ldg. Pacific Coast Re resentatives: Garland- 
Affolter Engineering Company, Seattle, Los Angeles, $ ncisco. 
Write or wire nearest representative for prices and information. 
HOWELL ELECTRIC MOTORS COMPANY, HOWELL, MICHIGAN 
Export Office, 90 West St., New York 








ANN 


“Just Press a Button’ 

to start — stop — réverse — accelerate — decelerate’ 
The Monitor System i222" 
BALTIMORE, 


Detroit Pittsburgh. 


\ M » 





Monitor “Controller Company, 
New York St. Louis Chicago “Buffalo Pitalighte _Minneapoti Boston Cincinnati 





HTT 
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Rema) 011 
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The Under-Feed Stoker Co., of America 


Makers of the Jones Stoker 
General Offices: Book Building, Detroit. 


Boston, Buffalo, Charlotte, Cincinnati, Cleveland, Deaver, Detroit, 
Kansas City, Minneapolis, New Orleans, New Yor Philadelphia, 
Pittsburgh, Saint Louis, Salt Lake City, Seattle, 4 ts 


Write for complete catalog 
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Smallest Oil Dryer Ever 
{Built 
OIL FILTERS 
for Transformers 


E. J. HUNT MFG. CO. 
Newark, N. J. 
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‘SEARCHLIGHT’? is 


DUSAEDAASUANAAAADIAEASAAAEAAOLAAT ASE 


the “OPPORTUNITY”’ 


advertising of this industry. 


hg 


<> @ 


Manufacturers of 


e <a 


ALTERNATORS & SYNCHRONOUS MoToRs 


Our Two-Pace Ao 
May 17 Issue 


@Electric Machi nery Companye 


Minneapolis 
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Controlling Devices 


Automatic and hand operated 
Starters and Controllers for all 
Conditions of service. 


© Jadustrial Controller Coif) 


MILWAUKEE: 
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Save Coal 


UNAM 


Green’s Fuel Economizers cut 
down the fuel consumption end 
increase the boiler capacity. 
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PAU 
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The strongest portable lamp oe that can be Roush. 
Complete line. rite for circular Also “Golden 
Glow” aenpoeaeas Peerless Armature Repair Machin- 
ery, Segur Coil W jinding M achinery, Contact Rail Ma- 
terial,3 Keystone Overhead Material and Garton- 
Daniels Lightning Arresters. Wrtie for Bulletins. 
Electric Service Supplies Co. 
bd Philadelphia, 17th and Cambria Sts. Chicago. 


2 
onadnock Bidg. New York, 50 Church St. Pitts- 
burgh, 337 Oliver Bidg. 
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THE SUPERIORITY OF 


NATIONAL FIBRE 


is due to thorough seasoning. 
See our ous eee advertisements in other issues. 
for the “National Fibre” book. 


National Fibre & Insulat‘on Co., Yorklyn, Delaware 


TTT me 


(Box 65) 
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Used for making fastenings of all kinds to brick, stone and masonry. 
Star Expansion Bolt Co., 147-149 Cedar St., N. Y. 


| me HUGASAUANONAUANAAEAUGALOUUUUNSAOOGUOOUNERSEUOAONOUDAONAOOLAQGOAOOOLAOOQSGOUO SOS AS00QAREOEAY 
z made SEBCO 3 max 
Malleable 
Iron 
Shield 
: 
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OVOUCTENEEEUGGESSSUAANENGTUONEOOUODEDLEEIIULD 


Boston Office—141 Milk St. 


THE BIGELOW- HORNSBY orers”” 


Constructed in Single Units of 375 H.P. to 3000 H.P. All tubes straight. No internal staying or bracing. Many 
other features covered in our illustrated catalog, which will be sent upon request. 
Also manufacturers of H.R.T. & Bigelow-Manning Boilers. 


THE BIGELOW COMPANY, NEW HAVEN, CONN. 


Southern Office—Realty Bldg., Charlotte, N. C. 


BONAUAUEDENLLLALEMACL ED Era eeenett 





ORUAADAAULUASEAR DALAL) ‘ay 


New York Office—149 Broadway 








me 


SULLA 


NOREACOL Pole Preserver 


Complies completely with standard specifications 
National Electric Light Association, 
American Telegraph and Telephone Co., 
American Railway Engineering Association. 
Has been used in 45 States on hundreds of 
THOUSANDS OF POLES. 


THE NORTHEASTERN COMPANY 


74 Wall St., New York, N. Y. 82 Beverly St., Boston, Mass. 
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DO YOU WANT A SALESMAN 
OR OTHER ASSISTANT? 
If so, put an advertisement under “Positions Vacant” 


in the Searchlight Section. The result will be both 
quick and satisfactory. 


Get YOUR Wants Into the Searchlight 
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ELECTRICAL CONDUITS 
AND FITTINGS 


National Metal Molding @ 


1105 FULTON BUILDING PITTSBURGH, PA. 
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UT 


LOMBARD 
WATERWHEEL GOVERNORS 
THE STANDARD FoR 
TWENTY YEARS 


FHE LOMBARD GOVERNOR CO. 
ASHLAND, MASS. 
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Hot Moulded Insulations 


For Electrical Specialties 


International Insulation Corporation 
100 Mechanic St., Springfield, Mass. 
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MOTOR GO. WARREN 
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HARD PORCELAIN 


For Electrical Specialties 
IMPERIAL PORCELAIN WORKS 


TRENTON, N J. 





(REG. U.S. PAT. OFF.) 
We specialize on 
D. C. MOTORS 
for all purposes. 


B. F. STURTEVANT COMPANY 
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= Hyde Park, Boston, Mass., U. S. 
GTTTNTETEET TLS 
E TT 
ELECTRIC CRANES ROTHMOTORS 
HAND CRANES Keep Production Steady 
ELECTRIC HOISTS After-the-war competition will require highest effi- 
ciency—maximum production. And Rothmotors, 
SEND FOR BULLETINS. I-BEAM TROLLEYS with more than 20 years’ record of few repairs, will 
MARIS BROS Phil d l hi 2 mn . ac to avoid delays. Write today for complete o Ss. 
th Bros. -, 1400 W. Ad St., Chi , Ill. 
~ a € Pp a 3 Bee our exhibit at p Sag Book Electrical ion OA. llth to 25S 1919. 
eeeeeaereit = 
UU TOUAUNEEALAANEEY: SULLA ni 
: Big Results from Little Ads 2 ae Oe 
= i = 
oo ee PURIMICATION Svsve=s| 
= enetel commodities, Bay oe ae con 75 but ‘gone a3 = 2 SOFTENING & FILTRATION 
= that which you want but don’t have. = FOR BOILER FEEO ANO 
= The cost is a trifle, the results considerable. 0059 = ALL INDUSTRIAL USES 
3 ub “our Wants into the Searchlight Z 
5 q "a AWM.B.SCAIFE & SONS CO.PITTSBURGH. PA. 
Summer mm Seen Soll 
a ML 
° ee: 2 a 
Posts, Ties Diling 2 WE SELL 
UPAVARa isan e ahi © | | CARBON FILAMENT 
ry eer eg = ‘TUNGSTEN FILAMENT 
Uke Certs 38 : 2 NITROGEN FILLED 
“a ehlneapolts. Mines | PROMPT SHIPMENT FROM STOCK—SEND US YOUR ORDERS 
Ta) at 4 ‘Ss, ialen = P 
Toledo, Ohio Chicago, Ill. = CHICAGO ELECTRIC LAMP CO., 138 W. Lake St., Chicago, Ill. 
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are combined in TRUMP TURBINES for the 


development of 


Water Power 


With an experience of 42 years behind the construc- 
tion of Trump machinery places us in a position to 
give advice based upon sound practical experience. 
Trump Turbines built to suit the conditions, both hori- 
zontal and vertical. 


THE TRUMP MFG. COMPANY, Greenmount Ave., Springfield, Ohio 


Sales Engineer, R. A. Burford, Forsyth Bldg., Atlanta, Ga. 


Let us have your inquiries. 
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TRUMP TURBINES 


EFFICIENCY—DURABILIT Y—DESIGN 
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92% EFFICIENCY 


UNDER ACTUAL 
OPERATING CONDITIONS 















[he accompanying illustration shows a single, vertical shaft 
wk ket gate SMITH HYDRAULIC TURBINE in a plate steel 
ll case with all gate operating mechanism on the outside. 
Thi s unit is in successful operation under 60 ft. head developing 
3,000 brake horse power. at 240 revolutions. After installation 
it was tested by disinterested engineers and established the above 
berformance record under actual operating conditions. 


Write Dept. “W” for Bulletin of Designs 


S. MORGAN SMITH CoO., York, Pa. 


176 Federal St. 76W.Monroe St. 461 Market St. 405 Power Bidge 
Boston hicago San Francisco Montreal 
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Alternating Current 


MOTORS 


Furnish DEPENDABLE Power 


St. Louis Motors are made in Three-Phase, 
Two-Phase and Split Single Phase, Squirrel 
Cage Induction Type. Polyphase may be had 
in twelve sizes, from one-half to twenty 
h.p.; Single Phase in ten sizes, from one-eighth 
Go two h.p. 
1 hese motors are absolutely dependable; have high efficiency, 
low maintenance cost, ideal performance charactcristics and 
economical price. Se nd for Our Catalog No. 5. 
We urge you to investigate if you are seeking 
the BEST motor value that the market affords. 
LOUIS E CTRICAL WORK 
4060 Forest Park Boulevard, 





















St. Louis, Missouri 
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LEFFEL TURBINE WATER WHEELS 


HIGH SPEED, HIGH HORSE POWER, HIGH EFFICIENCY 
VERTICAL AND HORIZONTAI. DESIGNS 
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Design 22 Horizontal 
Direct Connected Unit 


~ 


Write for Bulletin A 


THE JAMES LEFFEL & CO. 
SPRINGFIELD, OHIO, U. S. A. 


SALES ENGINEERS 
L. B. Dow, Inc. .. 79 Milk Street, Boston, Mass. 
6G. F. Groff, 556 Woolworth Bldg., Lancaster, Pa, 
H. H.W hite, 1503 Fourth Natl. Bank Bldg., Atlanta, Ga. 
William Hamilton Co., Ltd., Peterborough, Ont., Canada 
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Worthington Works 
Harrison, N. J. 


Blake & Knowles Works 
_ East Cambridge, Mass. 
Deane Works 
Holyoke, Mass. 


Hazleton Works 


Hazleton, Pa. 


ELECTRICAL WORLD 


LTT CLL, 


LZ WLLL 


Va 


77 | 
‘ Wf: Tw a\ 
ILL py Wo III SS ftw 
= aoe OO AIAN 
TE TIDXPOOAKOAASLAA 
A) ye Ox KH j WILKES 


‘ 
\ 


—._ 


— ea 
LLL LLL RT : 
MME. SL 


a 
S 





Z 


MCE 




















ELECTRICAL WORLD 137 








| 

fh From High Vacuums 

z ; to High Pressures 
| 


¥. i One reason Worthington Pumps are in 
ue eo ¢ every important mining center is because 
3 ‘ there is not a mine pumping service Worth- 


ington doesn’t meet. 


meas ¥ 
aaa ; Air compressors, gathering pumps, centrif- 
a ae ugal pumps, pumps of every kind and capacity 


for every condition of service. 
) And the way Worthington serves the 
- Mining Industry is only typical of the way 
tv  F Worthington serves every industry. 


gp 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
; Executive Offices: 115 Broadway, New York City 
Branch Offices in 24 Large Cities 


es SEE 








Worthington 8 in 10-stage Cen- 
triugal Pump divided into two sec- 
tions of 5 stages, each with motor be 
tween, and designed for capacity of 
1200 G P M, operating against a head 
of 1400 ft. to 1500 ft. 
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ORTHINGTON 


\- ~~ . Snow-Holly Works 
\\ i—T. Eom / —— FJ UUW) I Buffalo, N. Y. 
\} \ 


Aer SUVA y ua ° 
II FFF 2S Lh XQ. FEFEF#=E#”=F=r Laidlaw Works 
ZT. rp LD) < SWS Cincinnati, Ohio 
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Z Yy, Bs SEE ONG Ly Or <i] TT TS Power & Mining Works 
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Cudahy, Wis. 
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The DE LAVAL Oil Purifier 


Reclaims Lubricating Oils 


The De Laval Oil Purifier is a new and modern means of purifying 


and reclaiming used lubricating oil which has become unfit and dangerous - 
to use. The Method is simple, continuous and economical, and restores the © 


oil to its original usefulness. 


The Oil Purifier removes water, dirt, grit and metal particles from the 
oil, thereby maintaining clean oil in the oiling system. Hence the wearing 
parts last longer and a saving of the machinery is effected. The use of 
clean oil also reduces the loss of power to a minimum, eliminates the dan- 
gers of clogged oil systems and helps maintain the original factor of 
safety. 


The De Laval Purifier is used in marine and stationary steam power 
plants; for Diesel and Semi-Diesel engine oils, and for crank case and 
motor block test oils. 


The Oil Purifier is also used for reclaiming and purifying cutting oil 
from chips, cutting oil from soda-wash, 
hardening room drawing and-quench- 
ing oils, fuel oils, ete. 









Write to nearest De Laval office for Oil 
Purification Bulletin No. 100; also Crank 
Case Oil Bulletin No. 102 





A complete experimental department 
is maintained for working out the 
problems of our customers by means 
of centrifugal processes 











The De Laval Separator Co. 


Largest Manufacturers of Centrifugal Machinery in the World 


165 Broadway, New York 29 E. Madison St., Chicago 


DE LAVAL DAIRY SUPPLY CO, 
De Laval Oil Purifier—Electric Driven Manufacturers’ Selling Agents 
San Francisco 
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THIRTEEN YEARS OF SERVICE FOR 


The Pullman 
















Driving engine requires but 30 
lb. steam per hour for largest 
stoker —no other steam con- 
suming auxiliaries — all efh- 
ciency figures quoted are net. 


















No clinker — least attendant 


labor. 


Backed by 21 
Years of 
Specialized 
Experience 


Arches 
GREEN Pressure 
Water Backs 

GREEN Steam 
Jet Ash Con. 
veyor 

GREEN Materials 
ransfer and 

Storage Hopper 





Company 






























HAT is the record of the first six stokers installed 

in the big power plant of this nationally known 

industry. And the Pullman Company has evidenced 

satisfaction in Green Chain Grates by placing two re- 
peat orders—the strongest form of recommendation. 


Green Stokers are responding to every load demand 
for the Pullman Company, are carrying continuous 
over-ratings and are enabling it to burn a wide range 
of coals. As in all Green equipped plants, the same 
reduction in labor costs due to clinker-free operation; . 
and the same smokelessness that indisputably proves 
the correctness of Green furnace design, is found in 
the Pullman Company's power house. 

The consistently excellent records of Green Chain Grates are 
founded on the superior operating principle of the Green Stoker 


and certain engineering facts established by Green engineers 
during twenty-two years of specialization in the field of combustion engineer- 


ing — all of which is covered by the “Green Book,” “PROGRESSIVE 
COMBUSTION.” A request to Dept. ““B™ upon your company letter 
head, giving name and position, will bring you this book. 
GREEN ENGINEERING COMPANY 
Main Offices and Shops 
EAST CHICAGO, IND. 


Power Plant of the 
Pullman Company 
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TYPE “E” STOKERS 
check off the wastes 


REGULATING VALVE! 








DUMP RATCHET 
SIETING D HELIX 


A HELIX CAP SIFTING DOOR 
HELIX NUT OUMP RATCHET 


Combustion Engineering Corporation 
11 Broadway, New York City 


Owners and Manufacturers of 





4 Type “E” Stokers—for Bituminous Coal The Grieve Grate—Hand-Firing 
‘ Coxe Stokers—Anthracite Coal and Coke Breeze 
PHILADELPHIA, PA. PITTSBURGH, PA. MINNEAPOLIS, MINN. BIRMINGHAM, ALA. 
°) HAZLETON, PA. BOSTON, MASS. CHICACO, ILL. SEATTLE, WASH. 


SALT LAKE CITY, UTAH TAYLOR ENGINEERING CO., VANCOUVER, B. C. 































BOYER PNEUMATIC HAMMERS 
& HICAGO PNE ay MAT te AIR SEES OES « 


ELECTRIC 





ITTLE GIANT Portable Electric Drills 
may be quickly converted into an accu- 

rate sensitive Drill Press by clamping them 
into a Little Giant Drilling Stand. This 
simple, rugged device is proving of tre- 
mendous value in shops and factories every- 
where, where it is at times desirable to pro- 
vide a stationary drilling apparatus which 
may be as quickly reconver- 
ted into a portable tool for 
general drilling, reaming 


and wood boring operations and Universal Typ 


SAL WORLD 


New uses for Little Giant Portable Electric 
Drills are being discovered daily. Wherever 
there is an electric socket they may be put quickly 
towork, Built in a variety of sizes A.C., D.C. 
es. W ‘rite for Bulletins des- 
cribing Portable Drills and Drilling Stands 






Drill Press or Portable Drill-30 Seconds to Change 


about the plant. If you are alread 
increasing your output with Little Giant 
Portable Electric Drills, enlarge their utility 
still further by adding Little Giant Drilling 
Stands toyour equipment. Ifyou haveyet to 
enlist the unusual pulling power, low tem- 
perature rise, easy control, speed and 
economy of Little Giant Electric Drills 
in your service, install 
Little Giant Drilling 
Stands when you install the 
drills. 


Chicago Pneumatic Tool Company, 1087 Fisher Building, Chicago 


Sales and Service Branches all over the World 


Grmaawonam CINCINNAT ELDORADO JOPLIN 
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ing a chance. 


The pins in the map indicate towns or cities in which there are from one to 
two hundred Terrys each and, although this is a densely populated part of 
the country, less than one-tenth of all the Terrys are installed here. Yet, 
if the Terrys in Massachusetts alone were evenly spaced over the State, you 
couldn’t get more than a mile away from one. Because of this vast number 
of Terry installations, it is obvious that a man who specifies 


CMM LLL 
LLL UMM 


for Generator, Blower or Pumping units 
knows that he is not taking a chance. He is 
following the good judgment of thousands of 
engineers who know by experience what 
Terry service means. There is a sphinx-like 
stolidity behind equipment used so extensively 
which brings that feeling of security to the 
man who specifies. 


Select your equipment with confidence. 







Specify Terry 


The Terry Steam Turbine Co. 


Terry Square, Hartford, Conn. 





That Feeling 


of 
Security 


called confidence 
| should be the final fac- 
~ tor in the selection of 
| power plant equipment. 
\ To sign a contract 
without it would be to 
admit you were tak- 
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Your Power Plant Accountant 


offers you a daily balance sheet of your power plant efficiency. 

You no doubt know now from one or more tests, under the best com 
ditions, how much H. P. your plant should develop, but do you know 
whether or not it is keeping up to that standard? Or if not, why not! 
Perhaps the coal is shy on B. T. U.; or maybe negligent firing methods 
are making black smoke and wasting fuel. Maybe soot is clogging 
the tubes, or scale is forming in the boilers, or worn out insulatia 
is making wet steam—but whatever the trouble, a 


YARUWAY-LEA 
WNotch METER 


will record the drop in efficiency as fast as it develops 
so that you can detect and stop the cause before the trouble 
becomes serious. 


Or you can compare this week’s output of power wit! 
last week’s or with the same week of last year—providel 
you have a Yarway Lea Meter. 


Write for more information—there is no obligation—ané 
send a brief description of your plant so our enzineer 
may give you the data that will fit your conditions. 





Yarnall Waring Company 


7608-20 Queen St. - Chestnut Hill, Pa. 
NEW YORK CHICAGO PITTSBURGH 
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HIS high-duty Jones ‘‘A-C’’ Stoker saves coal and prevents 
smoke because it completely burns all the fuel—saves labor because it 
is self-cleaning—prevents clinkers by an intermittent movement of the 
fuel bed—has heavy overload capacity because of automatic control, with 

independent fuel and air adjustments—is extremely simple and low in mainten- 
ance cost— is arranged for individual control of retorts— develops very high 
efficiency on actual test. Write for complete new descriptive catalog. 


The Under-Feed Stoker Company of America 
Makers of the JONES STOKER 
General Offices: Book Building, Detroit 


Boston Chicago Denver New Orleans Pittsburgh 

Buffalo Cincinnati Kansas City New York Saint Louis 

Charlotte Cleveland Minneapolis Philadelphia Salt Lake City 
Toronto Seattle 
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vlor\ oner' 
in the plantof the 
Iphia Electric C 


In this big station at Christian Street, 
Philadelphia, there are forty 7-retort 
Taylor Stokers under 500 to 600 H.P. 
Babcock & Wilcox boilers and twenty 10- 
retort Taylors under 1000 H.P. Babcock 

& Wilcox Boilers. Their record of 
installation speaks for itself. Nothing 
we could say could possibly add to the 
impressiveness of the long series of 
repeat orders. SERVICE COUNTS -- and 
service is what proves the superiority 
of Taylor Stokers. Write for our Booklets 

"Fuel Burning Reports." i 




















American Engineering Compan 
A. PHILADELPHIS vrs A. 


ch Foreign Licensee : om 
Babcock & Wilcox, Ltd., Oriel House, Farringdon Street, London, England 





The TAYLOR System of Efficient Boiler Firin: 
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R-P OIL FILTERS are 
Designed by America’s 


Foremost Lubrication 
Engineers 














first formed, there has always been one 
dominant ideal in view—to become the 
best lubrication engineers in the world. 


. e the Richardson-Phenix Company was 


As evidence of the culmination of this ideal, 
Richardson-Phenix engineers are today recog- 
nized as the authority on the scientific applica- 
tion and purification of lubricants. 


As the business has progressed, new engineers 
have been added to the organization—always 
the best men in this field that could be secured. 


As a result there has never been a lubrication 
problem that R-P engineers have been called on 
to solve where they have not succeeded. 


This is the one big reason why R-P Oil Filters 
have met with such success. The ultimate in 
engineering skill has gone into them. They rep- 
resent the very maximum of simplicity and 
efficiency. An R-P Oil Filter is not only fault- 
less in operation, but it will pay for itself in a 
very short time, besides insuring that your 
engines will always be lubricated by clean oil. 


Bulletin L10 fully describes the R-P Power 
Plant Oil Filter. It contains some mighty inter- 
esting engineering data and is well worth your 
investigation. Write for your copy. It is 
waiting. 








THE RICHARDSON-PHENIX Co. 


LUBRICATION ENGINEERS and MANUFACTURERS 
127 Reservoir Ave., Milwaukee, Wis. 
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We build all types of Condensers 


et-- Surface--and Barometric 


N building a new plant—and before installing new 

and modern equipment in place of old fashioned 

or ill-suited equipment—first, be sure to get a broad- 

gauge conception of your plant peculiarities. In order 

to choose the equipment which exactly ‘grooves’ into 
those conditions. 


Such an investment in forethought will save many 
dollars and much wasted time. 


Then when you buy your equipment go to a concern 
which manufactures a piece of equipment suitable for 
adaptation to each of the several general sets of plant 
conditions. 
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If it is a condenser you want—have in mind that the 
Elliott Company designs and builds Condensors of all 
types. 


In buying an Elliott Condenser you will not be urged 


to buy by a representative whose viewpoint is biased. 


Instead, he will study your plant’s peculiarities of 
location, etc., and then — and not until then — he will 
recommend the type which will prove the best invest- 


ment to you. 


Our Engineering Department is ready to advise you 
in this respect — whether you buy Elliott Condensers 


or not. 
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Ask for Bulletin ‘‘C’’ 
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ELLIOTT COMPANY 


442 Fifth Avenue, Pittsburgh, Pa. 
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MIDWEST 


Dependable Power 


Those interested in the creation of dependable 
power that is also economical, will do well to note 
the unusual facility of inspection and repair af- 
forded by the oil burning power equipment illus- 
trated herewith. 





This is a four-cylinder Midwest Clutch Type 
Diesel Oil Engine for Marine use—with many 
of the features that make Midwest Stationary 
Diesel Oil Engines so desirable. 


The open crank-case makes it possible to 
remove pistons and piston rings without dis- 
mounting the cylinder heads or connecting rods. 


The most economical operation possible is 
assured by this equipment, because it uses to 
the highest point of efficiency the very cheapest 
of low-priced crude and fuel oils. 





Representatives in all Large Cities 
Oil Engine Products 


For Stationary Service—Mid- Branch Offices: 
west-Hvid Oil Engines, Horizon. New York—111 Broadway 
tal, Four-Cycle, Standard and 
Special Electric: 20, 25, 30 and New Orleans—617 Maison-Blanche Builasng 
35 B.H.P. El Paso, Texas — 303 Caples Building 
Midwest - Diesel Oil Engines, Jacksonville, Florida—231 East Bay Street 
Vertical, Four-Cycle, Belted or 
Direct - Connected for General 
Power or Electrical Service: 50, 
75, 100, 150, 190, 250 and 375 
B.H. P. 


For Marine Service—Midwest- 
Diesel Oil Engines, Four-Cycle} 
Clutch Type: 60, 90, 120 and 


ian aie aii COMPANY 
Pah on ta a om INDIANAPOLIS, U.S.A. 
Ot BAP 180, 240, 375 and 














: 


ble 
ite 
if- 
iS- 


pe 
ry 
ry 


to 
iS- 
is. 


to 
Sst 











Pit can oe et =, 





ELECTRICAL WORLD 151 














5000 Oton 








| | to Cass and Milwaukee Avenues. According to the contractor, L. P. 


Brick Buildin roll 
450 feet- 


| A Wagner-Quality Motor was used to move the 60’ x 95’ building of the 
Hyatt Roller Bearing Company from Cass and West Grand Boulevard 





Friestedt Company of Chicago, this is the first time that electric motors 
have ever been used on such work. So smoothly was the operation car- 
ried out that office work inside the building proceeded without interrup- 
tion. This is but another instance of how Wagner-Quality Motors so 
| easily substantiate the judgment of their purchasers. You, too, can 
depend upon Wagner-Quality Motors whether they are used to move a 
building or drive machine tools—their service is always Wagner-Qual- 
ity. Ask for Bulletins 1174 and 1184. 


| 
| 


WagnerEle@ric Manufacturing ompany, 


Saint Louis, Missouri 
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WHAT AND WHERE TO BUY 


Equipment, Apparatus and Supplies Advertised in this Issue 
with Names of Manufacturers and Distributors 



















Air Compressors 
Allis-Chalmers Mfg. Co. 
Fairbanks, Morse & Co. 
General Electric Co. 

Air Washers and Coolers 
American Blower Co. 

Spray Engrg. Co. 

Aluminum 
Aluminum Co. of America. 
British Aluminum Co., Ltd, 

Ammeters, Voltmeters 

(See Instruments, 

Anchors, > ! c 
Hubbarc o. 
Matthews & Bro., Inc., W. N. 
Ostrander & Co., 'W. R. 

Anchors, Screw 
Stine Screw Holes Co. 

Arches, Boiler 
Green Engineering Co. 

Armature Discs cad Segments 
Bliss Co., Ww. 

Armature Repair Machinery 
Electric a ice Supplies Co. 

Asbestos Lumber 
Johns-Manville Co., H. W. 
White Co., The 

Batteries, Dry Cell 
Manhattan er. b Supply Co 
Western Elec. 

Batteries, aes 
Edison Storage Battery Co. 
Electric Storage Battery Co. 

Batteries, Storage Casings 
International Nickel Co. 

Battery Charging Apparatus 
Cutler-Hammer Mfg. Co. 
Electric Products Co. 
General Elec. Co. 

St. Louis Elec'’l shea 
Wesche Electric Co., 
Westinghouse Elec. & ‘Mie. Co. 

Bearings, Ball 
Fainir Bearing Co. 

New Departure Mig. Co. 
Norma Co. of America. 

Bearings, Thrust 
Kingsbury, Albert 

Belt Conveyors 
Link-Belt Co. 

Belting, Leather 
Ladew Co., E. R. 

Blowers, Electric 
American Blower Co 
Sturtevant Co., B. F, 

Blowers, Steam Driven 
American Blower Co. 

Green Fuel Economizer Co. 
Terry Steam Turbine Co, 

Boilers, Steam 
Babcock & Wilcox Co, 
Bigelow Co. 

Edge Moor Iron Co, 

Bolts, Bxpension 
Hubbard & C 
Star Expansion Bolt Co. 

Bolts and Nut 
Atlas Bolt and Screw Co. 

Bond Testers 
Roller-Smith Co. 
Thompson Levering Co 

Books, Technical 
McGraw-Hill Company, 

Boosters 
Crocker-Wheeler Co. 
General Electric Co. 
Ridgway Dynamo & Eng. Co, 
Triumph Electric Co. 
Westinghouse Elec. & Mfg. Co. 
Wesche. Elec. Co., B. A. 

Boxes, Fuse 
General Electric Co. 
Johns-Mannville Co., H. W. 
Matthews & Bro., Inc. W. N. 
Metropolitan Ene’g Co. 
Westinghouse Elec & Mfg. Co. 

Boxes, Junction and Outlet 
Austin Co., The 
Chicago Fuse Mfg. Co. 

D. & W. Fuse Co. 

General Electric Co. 

National Metal Molding Co. 
Pratt Chuck Co. 

Sprague Electric Wests 
Westinghouse Elec & Mfg. Co. 

Boxes, Meter and Service 
General Elec. Co. 

H. W, 


Johns-Manville Co., 

Metropolitan Eng’g Co. 
d Pins, Metal 

Hubbard & Co. 


Brackets an 
Philadelphia Elec. & Mfg. Co. 
Pittsburgh i cael Co. 
Brushes, Dynam 
Graphite Products Co. 
Jeandron, J. 
Morgan Crucible Co., Ltd. 
National Carbon Co. 
United States Graphite Co. 
Buckets, Clamshell 
Blaw-Knox Co. 
Buckets, Excavating, Motor Driven 
Blaw-Knox Co. 


Ine. 


Electrical). 





Hayward Co, 
Link-Belt Co. 
Buildings, Stee) 
Blaw-Knox Co. 
Delta Star Elec. Co. 
Milliken Bros. Mfg. Co, 
Bus Bar Supports 
Delta Star Electric Co. 
Westinghouse Elec & Mfg. Co. 
Bushings 
Crouse-Hinds Co. 
National Fibre & Insulation Co. 
National Metal Molding Co 
Pratt Chuck Co, 
Cable Accessories 
Standard Underground Cable Co, 
Cable Contractors 
Sugden Co., James 
Cable End Bells 


Electrical Engineers Equipment Co. 


Cable Racks. 
Hubbard & Co. 
Metropolitan Eng’g Co. 
Cabling Machinery 
American Ins. Machinery Co, 
New England Butt Co. 
Carbon Brushes 
Graphite Products Co. 
Jeandron, W. J. 
Morgan Crucible Co., Ltd. 
National Carbon Co. 
United States Graphite Co. 
Cars, Coal & Ash Handling 
Easton Car & Const. Co. 
Castings 
Triumph Electric Co. 
Castings, Brass 
Bridgeport Brass Co. 
Nelson Valve Co. 
Castings, Die 
Acme Die Casting Corp, 
Doehler Die-Casting Co. 
Precision Castings Co. 
Chains, Silent Driving 
Morse Chain Co, 
Chains, Silent Power Transmission 
Link-Belt Co. 
Morse Chain Co. 
Circuit Breakers 
Automatic Recl. Circ. 
Condit Elec. Mfg. Co, 
Electric Service Corp. 
General Electric Co. 
Industrial Controller 
Roller-Smith Co 
Sangamo Elec. Co. 
Sundh Elec. Co. 
Ward Leonard Elec. Co. 
Westinghouse Elec. & Mfg. Co. 
Clamps, Cable Supporting 
Matthews & Bro., Inc., W. N. 
Clamps, Ground Connections 
Austin Co., B. 
Condit Elec. Mfe. Co, 
General Electric Co. 
Clamps, Guy 
Hubbard & Co. 
Matthews & Bro., Inc., 
Clamnpe Insulator 
Elec. & Mfg. 


Br. Co, 


Co, 


WwW. N. 


Co. 
Ele c —~ ical Rastasets Equipment Co. 


Clea 
Blake Signal & Mfg. Co. 
Imperial Porcelain Works. 
National Metal Molding Co, 
Pass & Seymour, Inc. 
Climbers, Linemen’s 
Buckingham, W. fF 
Klein & Sons, Mathias. 
Clips, Cable 
Condit Bilec, atte. Co, 
Hubbard & C 
Clusters 
Benjamin Elec. Mfg. Co. 
Federal Elec. Co. 
Hubbell, Inc., Harvey 
Clutches, Friction 
Link-Belt Co. 
Clutches, Magnetic. 
Cutler-Hammer Mfg. Co, 


Coal 
Bertha Coal Co. 
Coal and Ash Handling Machinery 
Blaw-Knox Co. 
Green Engineering Co. 
Hayward Co. 
Link-Belt Co. 
Northern Engineering Works 


Pulverized Fuel Equipment Corp. 


Coil Winding Tools 

Electric Service Supplies Co. 
Coils 

Coto-Coil Co. 

Dudlo Mfg. Co. 
Coils, Armature, Field 

D& Fuse Co. 

Independent Lamp & Wire Co. 
Coils, Choke 

Delta Star Elec. Co. 

General Electric Co. 

Westinghouse Elec. & Mfg. Co. 
Commutator Stones 

Iaeel Commutator Dresser Co. 





Commutators 
Cameron Electric Mfg. Co. 
Compounds, Commutator 
McLennan Co., KE. 
Condensers 
Elliott Company, The 
Griscom-Russell Co. 
Westinghouse Elec. & Mfg. Co. 
Wheeler Condenser & Eng. Co. 
Conduit Bends 
Fibre Conduit Co. 
Conduit Fittings 
Austir Co., M. 
Fibre Conduit Co. 
Pass: & Seymour, Inc, 
Pratt Chuck Co, 
Sprague Electric Works 
Conduits, Interior 
American Opener Loom Co, 
Austin Co.. 
National Mietel ® Molding Co. 
Sprague Electric Works 
Tubular Woven Fabric Co. 
Youngstown Sheet & Tube Co, 
Conduits, Underground (Fibre) 
Fibre Conduit Co. 
Johns-Manville Co., H. W, 
National Fireproofing Co. 
Connectors, Solderless 
Walger Connector Co. 
Westinghouse Elec. & Mfg. Co. 
Connectors and Terminals 


Electrical Engineers Equipment Co. 


Walger Connector Co. 
Westinghouse Elec. & Mfg. Co. 

Contact Rail Material 
Electric Service Supplies Co. 

Controllers, Motor 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Co. 
General Electric Co. 

Industrial Controller Co. 

Monitor Controller Co. 

Sundh Electric Co. 

Ward Leonard Elec. Co. 

Westinghouse Elec. & Mfg. Co. 
Conveying Machinery 

(Coal, Ashes, Etc.) 

American Bridge Co. 

Green Engineering Co, 

Cooling Ponds, Spray 
Spray Energ. Co. 

Cord Adjusters 
American Vul. Fibre Co. 
National Fibre & Insulation Co. 

Cord, Are Lamp 
Samson Cordage Works. 

Cord, Flexible 
Belden Mfg. Co. 

Lowell Insulated Wire Co. 
Rome Wire Co. 

Cord, Trolley 
Samson Cordage Works. 

Couplings, Flexible 
Smith and Serrell 

Couplings, Rigid Shaft 
Smith and Serrell 

Cognes, Locomotive 

-Belt Co. 

Coane Motors 
Sprague Electric Works 
Triumph Electric Co. 
Westinghouse Elec. 

Cranes, Traveling 
American Bridge Co, 
Maris Bros, 

Cross Arms 
American Bridge Co, 
Hubbard & Co 
Philadelphia Elec. & Mfg. Co. 
Western Electric Co. 

Crushers, Coal and Coke 
Link-Belt Co. 

Cutouts 
Arrow Electric Co. 
Condit Elec. Mfg. Co, 

W Fuse Co. 
; AEA Elec. Co. 
Matthews & Bro., Inc., 
Metropolitan Eng’g Co. 

Devices, Protective 
Clark Electric & Mfg. Co. 

Dies, Cutting 
Bliss Co., E. W. 

Draft, Mechanical 
Green Fuel Economizer Co, 
Sturtevant Go., B. F. 

Drills, Brick 
Hubbard & Co. 

Dynamos and Motors 
Allis-Chalmers Mfg. Co. 
Burke Elec. Co. 

Century Electric Co. 
Colonial Fan & Motor Co, 
Crocker-Wheeler Co. 
Diehl Mfg. Co. 

Electric Machinery Co. 
Electro-Dynamiec Co. 
Emerson Electric Mfe. Co. 
Fairbanks, Morse & Co. 
General Electric Co. 
Gregory Electric Co 
HoltzerCabot Electric Co. 
Howell Elec. Motors Co 


W. N. 


& Mfg. Co. 





Kimble Electrie Co. 
Mechanical Appliance Co. 
Northwestern Electric Co. 
Peerless Electric Co. 

Reliance Elec. & Eng’e. Co 
Ridgway Dynamo & Engine Co 
Robbins & Myers Co, 

Roth Bros. & Co. 

Sprague Electric Works 
Sturtevant Co., B. 

Triumph Electric c. 

Wagner Electric Mfg. Co. 
Wesche Riecrie. Co. B. A. 
Western Elec. 

Westinghouse Bice. & Mfe. Co, 


Ebony Asbestos Wood. (Switchboard 


Material) 
Johns-Manville Co., H. W 
Economizers, Fuel 
Green Fuel emiser Co. 
Sturtevant Co., B. F. 
Electromagnets 
Acme Wire Co, 
Coto-Coil Co. 
Elec. Controller & Mfg. Co. 
Ohio Elec. & Controller Co. 
Ward Leonard Elec. Co. 
Engineers, Consulting and 
tracting. 
also Directory of 
neers 
Engines, Gas and Gasoline 
Allis-Chalmers Mfg. Co. 
Fairbanks, Morse & Co. 
Engines, Oil 
Busch-Sulzer Bros.—Diesel 
Midwest Engine Co. 
Chicago Pneumatic Tool Co 
De La Vergne Machine Co. 
Fairbanks, Morse & Co. 
McIntosh & Seymour Corp. 
Nordberg Mfg. Co. 
Engines, Steam 
Allis-Chalmers Mfg. Co. 
American Blower Co. 
Ridgway Dynamo & Eng. Co 
Evaporators, Water 
Griscom-Russel! Co, 
Excavating Machinery, 
Driven 
Hayward Co. 
Experimental Apparatus 
Biddle, James G. 
Leeds & Northrup’ Co. 
Roller-Smith Co. 
Fan Motors 
Adams, Bagnall Elec, Co. 
Century Elec. Co. 
Colonial Fan & Motor Co. 
Diehl Mfg. Co 
Emerson Electric Mfg. Co. 
General Elec. Co. 
Gilbert Co., A. C. 
Peerless Electric Co. 
Robbins & Myers Co. 
Sprague sot Works 
Western Elec. Co. 
Westinghouse Elec. & Mfg. Co. 
Wilmington Fibre Spec. Co 
Fans (Exhaust and Ventilating) 
Adams, Bagnall Elec, Co. 
American Blower Co. 
Crocker-Wheeler Co. 
Diehl Mfg. Co. 
Emerson Elec. Co. 
Fairbanks, Morse & Co. 
General Elec. Co. 
Green Fuel Economizer Co 
Kimble Elec. Co. 
Mechanical Appliance Co. 
Robbins & Myers Co. 
Sprague Electric Works 
Sturtevant Co., B. 
Westinghouse Elec. & Mig. Co. 
Fans, Turbine Driven 
Terry Steam Turbine Co. 
Fault Finders, Cable 
Elliott Co 
Matthews & Bro., Inc., 
Feed Water Heaters 
Elliott Company, The 
Griscom-Russell Co. 
Fibre 
American Vul. Fibre Co. 
Diamond State Fibre Co. 
Fibre Conduit Co 
National Fibre & Insulation Co 
Filters, Oil 
Elliott Company, The 
Hunt Mfg. Co., E. J 
Richardsor-Phenix Co 
Filters, Water 
Elliott Company, The 
Griscom-Russell Co. 
Scaife & Sons, W. B. 
Financial 
Coal & Iron National Bank. 
Fire Extinguishers 
Johns-Manville Co., H. 
Fire Extinguishers, ‘Liaia” For 
Castle, Inc., James M. 
Watkins, Fred 


Ww. N. 
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“| “We Can’t Afford to 


_| Forget Watson Service” 


HAT’S the way the factory superintendent feels when its 

» oe necessary to install additional motors. If his factory is using 

sting) Watson Motors he knows that Watson Service is a real asset. 

' Whenever he thinks of Watson Motors he thinks of the organization 

behind them. To him Watson Motors and Watson Service are inseparable, 

Watson Service fits the right Watson Motor into the job you want it to fill. It : 
Co furnishes you power without waste, exactly the type and size of motor for your 

. special work. And personal, whole-hearted co-operation follows the sale, 

insuring the proper operation of every Watson Motor you install. 


ig. Co. Watson high-grade Motors have been favorably known for 17 years—and Watson 
. Service is on a par with the product, a satisfying combination. 


ie THE MECHANICAL APPLIANCE CO., Milwaukee, Wis 


Chicago, Detroit, New York, Boston, Cleveland, Minneapolis, Cincinnati, 
Pittsburgh, Philadelphia, Toronto 





**Every Watson Salesman is an Engineer’’ 


WATSON Reema OIOKS) 
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Fixture Holders, Adjustable 
Matthews & Bro., Inc., W. N. 

Fixture Studs 
Pratt Chuck Co. 

Fixtures, Adjustable Lighting 
American Fixture Co. 

Fixtures, Electric and Gas 
Adams-Bagnall Elec. Co. 
American Fixture Co. 
Benjamin Elec. Mfg. Co. 
Federal Elec. Co. 

Fixtures, Street Lighting 
Campbell Electric Co. 
Philadelphia Elec, & Mfg. Co. 
ashers 
Campbell Electric Co. 

Flooring, Grating 
Irving Iron Works Co. 

Flooring, Metallic 
Irving Iron Works Co. 

Friction Tape and Cloths 
Johns-Manville Co., H. W. 

Furnace Equipment, Water Cooled 
Blaw-Knox Co, 

Furnaces, Electric 
Detroit Electric Furnace Co. 

Furnaces, Pulverized Coal 
Pulverized Fuel Equipment Corp. 

Fuse Plugs : 

Arrow Electric Co. 
Delta Star Electric Co. 


ses 
Bussman Mfg. Co. 
Condit Elec. Mfg. Co. 
D. . Fuse Co. 
Delta Star Elec. Co. 
Economy Fuse & Mfg. Co. 
General Electric Co, 
Johns-Mannville Co., H. W. 
Metropolitan Eng’g Co. 
Schweitzer & Conrad, Inc. 
Western Elec. Co. 
Westinghouse Elec & Mfg. Co. 
Fuses, Refillable 
Austin Co., The 
Bussman Mfg. Co. 
Chicago Fuse Mfg. Co. 
Economy Fuse & Mfg. Co. 
Federal Elec. Co, 
Galvanizing, Custom Work 
Cattie, Jos. P. and Bros, 
Gauges, Recording 
Bristol Co. 
Foxboro Co., The, 
Yarnall-Waring Co. 
Gearing, Silent Flexible 
Clark Electric & Mfg. Co, 
Morse Chain Co. 


ears 
General Elec. Co. 

Gears, Herringbone 
Poole Eng’g & Mach. Co, 

Gears, Reduction 
Poole Eng’g. & Mach, Co, 

Generating Sects 
Automatic Light Co. 
Westinghouse Elec. & Mfg. Co. 

Generating Sets, Engine and Turbine 
Sturtevant Co., B. F. 
Universal Motor Co, 

Globes, Shades, etc. 

Adams Bagnall Elec. Co, 
Ivanhoe-Regent Works 

Gratings 
Irving Iron Wks. Co. 

Grating, Flooring 
Irving Iron Wks, Co, 

Grease Extractors 
Elliott Company, The 

Grounds, Ete. 

Paragon Electric Co. 

Guards, Incandescent Lamp 
Hubbell, Inc., Harvey 
Matthews & Bro., Inc, W. N. 

Hack Saws, Rotary 
Barnes & Irving, Ine. 

Hair Driers 
Shelton Elec. Co. 

Hangers, Cable 
Condit Elec. Mfg. Co. 
Hubbard & Co. 

Hangers, Catenary 
International Nickel Co, 

Head Gates 
American Bridge Co. 

Heating Devices, Electric 
General Electric Co, 

Western Elec. Co. 
Westinghouse Elec. & Mfg. Co. 

Heating and Ventilating Systems 
Sturtevant Co., B. F. 

Hoists, Air 
Curtis Pneumatic Machy. Co, 

Hoists, Electrical and Steam 
Allis-Chalmers Mfg. Co. 
Fairbanks, Morse & Co. 
Link-Belt Co. 

Sprague Electric Works 

Ice Machines 
Kelvinator Corp. 

Indicators, Sight Flow 
Richardson-Phenix Co. 

Indicators, Speed 
Biddle, James G. 
Roller-Smith Co. 

Thompson Levering Co. 

Industrial Railways and Care 
Easton Car & Const. Co. 

Instrument Transformers 
General Elec. Co. 
Westinghouse Elec. & Mfg. Co. 
Weston Electrical Instrument Co. 

Instruments, Electrical 
Graphi¢. 

Biddle, James G. 

Bristol, Co. 

General Electric Co. 

Sangamo Elec. Co. 
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Thompson Levering Co. 
Westinghouse Elec. & Mfg. Co. 


Weston Elec 
Indicating 


Instrument Co. 


General Electric Co. 


Roller-Smith Co. 


Wagner Elec. Mfg. Co. 
Westinghouse Elec. & Mfg. Co. 
Weston Electrical Instrument Co. 


Integrating 
Biddle, James G. 


Duncan Elec. Mfg. Co. 
National Lamp Works 
General Eiectric Co. 


Roller-Smith Co. 


Sangamo Electric Co. 
Westinghouse Elec. & Mfg. Co. 
Weston Elec. Instrument Co, 
Repairing and Testing 
Illinois Testing Laboratories 
Scientific and Testing. 


Biddle, James G 


General Electric Co. 
Leeds & Northrup Co. 


Metropolitan Eng’ 
Westinghouse Ele 


g Co, 
ec. & Mfg. Co. 


Weston Elec. Instrument Co. 


Insulating Cement 


Condensite Co. of America 


American Ins. M 


Insulating Machinery 


achinery Co. 


New England Butt Co. 


Insulating Material 


China and Porcelain 
Habirshaw Elec. Cable Co. 


Imperial 


Porcelain Works. . 
Jeffery-Dewitt Co. 


Lapp Insulator Co., Inc. 
Locke Insulator Mfg. Co. 


Ohio Brass Co. 
Pittsburg H. V. 
Texas Company 


Compounds, 
nishes 
Barrett Co., The 


Ins, Co, 


Paints and Var- 


Condensite Co. of America 
Formica Insulation Co. 


Garfield Mfg. Co 


Habirshaw Elec. Cable Co. 

Mitchell-Rand Mfg. Co. 

Redmanol Chemical Products Co. 

Standard Paint Co. 

Westinghouse Elec. & Mfg. Co. 
Compounds, Cloth and Paper 


Hope 


Webbing Co. 


Westinghouse Elec. & Mfg. Co. 


Fibre 


Amer. Vulcanized Fibre Co. 


Lava 
American Lava 
Steward Mfg. Co 


Co. 
. D. M. 


Mica 

Munsell & Co., Eugene 
Silk 

Ryle & Co., Wm. 


Slate 
Mitchell-Rand Mfg. Co. 
New York Insulated Wire Co. 


Okonite Co.. The 


Structural Slate Co. 


Ta 


pe 
Diamond State Fibre Co. 
Johns-Mannville Co., H. W. 
National Fibre & Insulation Co. 


Hope Webbing 
Structural Slate 


Co. 
Co. ; 


Westinghouse Elec. & Mfg. Co. 


Insulating Paper. 


Barrett Co., The 


Diamond State Fibre Co. 


National Fibre & 


Insulator Pins 


Hubbard & Co. 


Insulators 


Insulation Co, 


China, Porcelain and Composi- 


tion 


Imperial Porcelain Works. 
Jeffery-Dewitt Co. 
Lapp Insulator Co., Inc. 


Locke Insulator 
Ohio Brass Co. 
Peru Electric Co. 


Mfg. Co. 


Pittsburg High Volt Ins. Co. 
Westinghouse Elec. & Mfg. Co. 


Glass 


Brookfield Glass Co. 


Lapp Insulator Co.., 


Ine. 


Locke Insulator Mfg. Co. 


Hemingray Glass 


Lamp Guards 


sa rs 
Delta Star Electric Co, 
Insulators, Glass 


Co. 


Flexible Steel Lacing Co. 
Hubbell, Inc., Harvey 


Matthews & Bros., 
Lamp Locks 


Pass & Seymour 


Inc., W. N. 


A. Mfg. Co. 


Matthews & Bro 
ps, Are 


Inc.. W. N. 


Adams, Bagnall Elec. Co. 


General Electric 


Co. 


Westinghouse Elec. & Mfg. Co. 


General Electric 


Lamps, Flaming Are 


Co. 


Westinghouse Elec. & Mfg. Co. 


Lamps, Incandescent 
Boston Econon-y Lamp Div. 
Br. Thomson-Houston Co., Ltd. 
Chicago Elec. Lamp Co. 
Consolidated Elec. Lamp Co, 
General Electric Co. 
Hygrade Lamp Co. 
Independent Lamp & Wire Co. 
Western Elec. Co. 
Westinghouse Lamp Co, 
Whitelite Elec. Co, 

Lamps, Miniature 
General Electric Co. 
Miniature Incandescent Lamp 

Corpn, 


thes 
Goodell-Pratt Co. 
Lighting Plants, Isolated Type 
Automatic Light Co. 
Lighting Fixtures, Industrial 
enjamin Elec. Mfg. Co. 
Philadelphia Elec. & Mfg. Co. 
Lightning Arresters 
Delta Star Elec. Co. 
Electric Service Supplies Co. 
Electrical Engineers Equipment 


0. 
General Electric Co. 

Hubbard & Co. 

Lewis & Roth Corp. 

Schweitzer & Conrad, Inc, 

Westinghouse Elec. & Mfg. Co. 
Line Material 

Anderson Mfg. Co., A. & J. M. 

Archbold-Brady Co. 

Clark Elec. & Mfg. Co, 

Link-Belt Co. 

Electric Service Supplies Co. 

General Electric Co. 

Hubbard & Co. 

Johns-Mannville Co., H. W. 

Ohio Brass Co. 

Philadelphia Elec. & Mfg. Co. 

Western Elec. Co. 

Westinghouse Elec. & Mfg. Co. 
Linemen’s Shields 

Matthews & Bro., Inc., W. N. 
Lubricating, Oils 

Borne Scrymser Co, 
Lubrication Engineers 

Richardson-Phenix Co. 
Lubricators : 

Richardson-Phenix Co. 
Machine Screws 

Atlas Bolt & Screw Co, 
Machinery, Conveyor 

Link-Belt Co, 
Machines, Armature Notching 

Ferracute Machine Co. 
Machines, Wire Tapping 


Bush Electric Co. 


Magnanin 
Baker & Co., Inc. 
Magnet Wire 
Acme Wire Co. 
American Brass Co. 
American Electrical Works 
American Steel & Wire Co. 
Ansonia Elec. Co. 
Belden Mfg. Co. 
D & W Fuse Co. 
Hazard Mfg._Co. ’ 
Independent Lamp & Wire Co. 
Massachusetts Elec. Mfg. Co. 
Roebling’s Sons Co., J. A. 
Rome Wire Co. 
Western Elec. Co. 
Magnets 
Acme Wire Co. 
Coto-Coil Co. 
Cutler-Hammer Mfg. Co. 
Dudlo Mfg. Co. 
Magnets, 
Cutler-H ¢. Co. 
Elec. Controller & Mfg. Co. 
Ohio Elec. & Controller Co. 
Marine Lighting and Signaling App. 
Benjamin Electric Mfg. Co. 
Mechanical Stokers 
Amer. Engrg. Co. 
Combustion Engineering Corp. 
Riley Stoker Co., Ltd., Sanford. 
Underfeed Stoker Co. 
Westinghouse Elec. & Mfg. Co. 
Metal Work, Drawn and Stamped 
Patten-MacGuyer Co. 
Risdon Tool & Mach. Co. 
Meter Testers 
States Company, The 
Westinghouse Elec. & Mfg. Co. 
Meters, E'cctric (See Instruments) 
Meters, Flow 
General Elec. Co. 
Spray Engineering Co. 


ica. 
Ford Mica Co. 
Munsell & ©o., Eugene 
Mining Machincry 
Allis-Chalmers Mfg. Co. 
Fairbanks, Morse & Co. 
Molded Insulation 
Condensite Co. of America 
Formica Insulation Co. 
Garfield Mfg. Co. 
Johns-Manville Co., H 





. W. 
Northern Industrial Chemical Co. 
Redmanol Chemical Products Co. 
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Molded Parts 
es Mfg. Co. 
ondensite Co. of America 
Molding, Metal. nen 
National Metal Molding Co 
Monel Metal 
International Nickel Co, 


Meters. a 
ynamos & Motors 
Nickel and Alloys ’ 

International Nickel Co. 
Nozzles, Spray. 
Spray Engineering Co, 
Oils, Lubricating 
Borne Scrymser Co, 
Texas Company 
Oils, Transformer 
Borne Scrymser Co, 
Texas Company 
Oilers, Telescope 
Richardson-Phenix Co, 
Oiling Systems, Cuttin 
Richardson-Phenix Co. 
Oiling Systems, Hydro-electric, 
Richardson-Phenix Co. 
Oiling Systems, Sight Feed 
Richardson-Phenix Co. 
Oiling Systems, Steam Turbine 
Richardson-Phenix Ca 
Oiling Systems, Turbine 
Richardson-Phenix Co, 
Packing 
Johns-Manville Co., H. W. 
Leeds & Northrup Co. 
Paints, Preservative 
Barrett Co., The 
Panel Boards, 
Adams Bagnall Blec. Co, 
Benjamin Electric Mfg. Co. 
ane mettle Co. 
estinghouse Elec. & Mfg. Co 
Panels, Switchboard ? 
General Electric Co, 
Packard Elec. Co. 
Westinghouse Elec. & Mfg. Co 
Penstocks 
Blaw-Knox Co, 
Photometric Apparatus 
lec’l Testing Laboratories. 
Leeds & Northrup Co. 
Pipe Fittings 
Richardson-Phenix Co. 
Pipe. oes Pt 
ontinental Pipe Mfg. 
Plate Work aie 
Blaw-Knox Co. 
Platinum 
Baker & Co., Ine. 
Plugs, Attachment 
rrow Electric Co, 
Benjamin Electric Mfg. Co. 
Condit Elec. Mfg. Co. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Hubbell, Inc., Harvey. 
National Metal Molding Co. 
Pole Erectors 
American Bridge Co. 
Matthews & Bro., Inc.. W. N. 
Pole Line Hardware 
Hubbard & Co. 
Western Elec. Co. 
Page & Hill Co. 
Poles, Brackets and Pins 
Western Elec. Co. 
Poles, Cedar 
Northern White Cedar Assn. 
Poles, Reinforcing 
Hubbard & Co. 
Poles, Steel. 
Archbold-Brady Co. 
Bates Exp. Steel Truss Wo. 
Blaw-Knox Co, 
Milliken Bros. 


Carney & Co., B. J. 
Valentine-Clark Co. 


or, " {Sec Insulating My» 
erial, and Porcelain) 
Wosentinantnn* - 


Baie. Saues > on 
enera ectric le 
Potheads, 

Okonite Co., The. 


Barrett Co., The 

The Northeastern Co, 
Presses, Cutting 

Bliss Co., E. W. 

Ferracute Machine Co. 
Projectors, Floodlighting 

Electric Service Supplies Co. 

Watkins, Fred A. 
Protective Devices 

Benjamin Electric Mfg. Co. 

Clark Elec. & Mfg. Co, 

Condit Elec. Mfg. Co. 

General Electric Co. 

Metropolitan Engineering Co. 

Schweitzer & Conrad, Inc. 

Westinghouse Elec. & Mfg. Co. 
Pulleys, Steel 

Dodge Sales and Eng. Co. 


Dodge Sales and Eng. Co. 
Pulverized Fuel Equipment 
Pulverized Fuel Equipment Cor? 
Pumps, Air. 
Fairbanks, Morse & Co. 
Wheeler Condenser & Eng. ©0. 
Pumps, Centrifugal 
Allis-Chalmers Mfg. Co. 
Fairbanks, Morse & Co. 
Manistee Iron Works 
Midwest Engine Co. 
Pelton Water Wheel Co. 
Terry Steam Turbine Co. 
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C-W Quality Is a Principle 


Rules pass away with the things to which they refer. But principles 
are permanent. There are no rules, as such, governing the quality 
of C-W production. Crocker-Wheeler quality is a principle. 


Crocker-Wheeler Form L Motor is an admirable example of the 
hard and fast principles of engineering that have marked the Com- 
pany’s substantial progress. The photograph below shows a floor 
controlled electric hoist driven by C-W Form L Motor. 


Many industries are thoroughly aware of the value of a small overhead hoist. This 
may be suspended by a hook or mounted on an I beam used for the lifting of weights 
at one point or for lifting and transporting loads. 


Good Hoists use C-W Motors to drive them 








Floor Oontrolled Electrie Hoist; Driven by Crocker- 
Wheeler Form L Motor; Installed with Norton Grind- 
ing Co., Worcester, Mass.; Crocker-Wheeler Company, 
Ampere, N, J.; Send for Bulletin 1741 describing it. 
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Pumps, Electric Garage 
Fairbanks, Morse & Co, 

Pumps, House Service 
Midwest Engine Co. 

Pumps, Motor amy | 


Fairbanks, Morse & Co 
Pumps, Oil 
Fairbanks, Morse & Co 


Richardson-Phenix Co. 
Pumps, Steam Driven 
Allis-Chaimers Mfg. Co. 
Fairbanks, Morse & Co, 
Midwest Engine Co. 
Terry Steam Turbine Co 
Pumps, Turbine Driven 
Terry Steam Turbine Co, 
Pumps, Vacuum 
Fairbanks, Morse & Co. 
Terry Steam Turbine Co. 
Pumps, Water Works 
Fairbanks, Morse & Co 
Pyrometers 
Bristol Co., The. 
Leeds & Northrup Co. 
Bail Bonds 
American Steel & Wire Co 


Condit Electrical Mfg. Co 
Ohio Brass Co. 
Ganges, Elec. 

General Electric Co. 
Westinghouse Elec. & Mfg. Co. 
Receptacies. (See Sockets and Re- 

ceptacles) 


Receptacles, Sign 
Benjamin Electric Mfg. Co 
Federal Elec. Co. 


Rectifiers. 
Electric Products Co. 
General Electric Co. 
Westinghouse Elec. & Mfg. Co. 
Beflectors 
Adams Bagnall Elec. Co. 
Benjamin Electric Mfg. Co. 
Ivanhoe-Regent Works 


Refrigerating Machines 
Kelvinator Corp. 

Repairing 

See Searchlight Section. 

Cleveland Armature Wks. 
Commonwealth Edison Co. 
Denton Engr. & Constr. Co, 
Elec. Motor & Repair Co. 
Nelson, I. R 

Resistance Units 
Cutler-Hammer —y Co. 


Electric Controller & Mfg. Co. 
Ellcon Co. 

Gen. Elec. Co. 

Industrial Controller Co 

Ward Leonard Elec. Co 
Westinghouse Elec. & Mfg. Co. 


Bheostats 
Biddle, James G. 
Campbell Electric Co. 
Cutler-Hammer Mfg Co. 
Electric Controller & Mfg. Co. 
Electric Products Co. 
General Electric Co. 
Industrial Controller Co. 
Monitor Controller Co. 
Sundh Electric Co. 
Ward Leonard Elec. Co. 
Westinghouse Elec. & Mfg. Co. 


ivets 
Atlas Bolt and Screw Co. 


fing 
Barrett Co., The 

Rosettes 
Arrow Electric Co. 
National Metal Molding Co. 
Pass & Seymour, Inc. 

Screens, Intake Water 
Link-Belt Co. 

Gcrew Machine Products 
Atlas Bolt and Screw Co. 
Blake & Johnson 

*  Thoner & Martens 

Gearchlights 
General Electric Co. 

Gecond-hand Apgcentng 

See Searchlight Section 
Adams, Geo. Francis. 
American Assn. of Engrs. 
Archer & Baldwin. 


Bissell Co., F. 
Breu, William P. 
Brown-Hunkele _ 


Carrell & Co., W. 

Chuse Engine Co., ra A & @. &. 

Cleveland Armature Works 

Commonwealth Edison Co. | 

Consolidated Gas, Elec. Light & 
Power Co. 

Davis, J. F. 

Davis Machine & Motor Co. 

Denton Ener. & Constr. Co. 

Donahoo Co., J. 

Dotterweich Co., A. J. 

Duquesne Elec. & Mfg. Co. 

Electric Motor & Repair Co. 

Elliott Elec. Co. 

Garrity, Ralph A. 

Geare & Co. 

General Equipment Co. 

Goodrich Co., B. F 

Graham, Jas. A. 

Greenfield Elec. Mfg. Co 

Gregory a Co. 

Harris Bros. 

Herfurth Bie, ‘% Mchy. Co. 

Holcomb, 4 1 

pw a Elec. Mach'y Co. 

Kirchner-Purcell Co. 

Klein & Co., Nathan. 

MacGovern & Co., Inc. 

Miller-Owen Electric Co. 

Monarch Elec. Motor Co 
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WHAT AND WHERE TO BUY 








Myerson, Joseph 


Natl. Power Machy. Co. 

Nelson, I. R. 

Olean Elec. Light & Power Co. 
Phillips, Leo A 


Power Equip. Co., Engrs. 
Power Machy. Exchange. 
Randle Machinery Co. 
Reliable Electric Motor Co. 
Rochester Elec. Supply Co. 
Ross Power Equipment Co. 
Sachsenmaier & Co., Geo. 
Salzberg Co., Inc., H. 
Scheinert Co., R. 
Schwartz & Land. 
Standard Elec. & Elevator Co. 
Stewart & Co., Paul 
Tiffany, Hall & Co., 
Toomey, Inc., Frank. 
Venino Bros. & Co. 
Vindex Elec. & Mfg. Co 
Werby & Co., A. 
Wicks Machinery Co. 
Wilson Machy. Co., H 
Zelnicker Supply Co., 
Separators, Magnetic 
Cutler-Hammer. Mfg. 
Separators, Oil 
Benjamin Electric Mfg. Co 
Griscom-Russell Co 
Shade Holders 
Adams-Bagnall Elec. Co 
Patton McGuyer Co. 
Hubbell, Inc., Harvey. 
ee Metal 
Am. Sheet = Bt Plate Co 
Bliss Co., E. 
= Shocteical” 
Am. Sheet & Tin Plate Co. 
Signals, Industrial 
Benjamin Electric Mfg. Co 
Signs 
Federal Elec. Co. 
Sign Letters 
Federal Elec. Co. 
Silent Chain Drives 
Link-Belt Co. 
Slate, Common Structural 
Structural Slate Co. 
Sockets and Receptacles 
Arrow Electric Co. 
Benjamin Electric Mfg. Co. 
Bryant Electric Co. 
Cutler-Hammer Mfg. Co. 
Federal Elec. Co. 
General Electric Co. 
Hubbell, Inc., Harvey 
National Metal Molding Co. 
Pass & Seymour, Inc. 
Philadelphia Elec. & Mfg. Oo. 
Socket, Turndown 
Pass & Seymour, Inc. 
Soldering Flux 
Blake Signal & Mfg. Co. 
Soldering Irons 
Cutler-Hammer, Mfg. Co. 
Solenoids 
Electric Controller & Mfg. Co. 
General Electric Co. 
Industrial Controller Co. 
Ward Leonard Elec. Co. 
Soot Blowers 
Bayer Steam Soot Blower Co. 
Diamond Power Specialty Co. 
Soot Cleaners, Boiler 
Bayer Steam Soot Blower Co. 
Diamond Power Specialty Co. 
Special Machinery 
—_e Time Switch Co. 
Blake & Johnson 
Springs 
American Steel & Wire Co. 
Cary Spring Works. 
Barnes Co., 
Sprockets, Silent Chain 
Link-Belt Ce. 
Morse Chain Co. 
Stacks, Steel, Smoke 
American Bridge Co. 
Condit Elec. Mfg. Co. 
Stage Lighting Apparatus 
Campbell Electric Co. 
Condit Electrical Mfg. Co. 
Staples 
American Steel & Wire Co. 


Inc. 


Walter A. 
Co. 


Blake Signal & Mfg. Co. 
Starters, Motor 

Condit Elec. Mfg. Co. 

Cutler-Hammer Mfg. Co. 


Electric Controller & Mfg. Co. 
General Electric Co. 

Sundh Elec. Co 

Ward Leonard Elec. Co. 
Westinghouse Elec. & Mfg. Co. 


Stokers 
American Engineering Co. 
Combustion Engineering Corp. 
Green Eng'g Co. 
Riley Stoker Co., Sanford, Ltd. 
Underfeed Stoker Co. 
Westinghouse Elec. & Mfg. Co. 
Stokers, Pulverized Coal 


Pulverized Fuel Equipment Corp. 


Stoves, Elec. 
Structural ay A 
Blaw-Knox 
Milliken Bros. “Mfg. Co. 


(See Ranges, Elec.) 





Sub-Stations, Outdoor 
Delta Star Elec. Co. 
General Elec. Co. 
Westinghouse Elec. & Mfg. Co. 
Superheaters, Steam 
socomotive Superheater Co, 
Supplies (Electric Railway) 
Benjamin Electric Mfg. Co. 
Johns Manville & Co., H. N. 
General Electric Co. 
Ohio Brass Co. 
Western Elec. Co 
Westinghouse Elec. & Mfg, 
Supplies, Electrical. 


Co. 


Austin Co., The 

Benjamin Electric Mfg. Co. 
Electrical Supply Jobbers Assn, 
General Electric Co. 
Manhattan Elecl. Supply Co. 
Pass & Seymour 

Philadelphia Elec. & Mfg. Co 


Western Elec. Co. 
Switchboard Supplies 
Condit Elec. Mfg. Co. 
General Electric Co. 
Lewis & Roth Corp. 
Roller-Smith Co. 
Westinghouse Elec. 
Switchboards 
Allis-Chalmers Mfg. Co. 
Anderson Mfg. Co., A. & ‘J. M. 
Condit Elec. Mfg. Co. 
Electric Products Co. 
Electrical Engineering Co 
General Electric Co. 
Roller-Smith Co. 
Triumph Electric Co. 
Trumbull Elec. Mfg. Co, 
Wagener Elec. “e- Co. 
Western Elec. Co 
Westinghouse Elec. & Mfg. Co. 
Switches, Automatic Time 
Anderson Mfg. Co., A. & J. M. 
General Elec. Co. 
Hartford Time Switch Co. 


& Mfg. Co. 


Matthews & Bro., Inc., W. N. 

Westinghouse Elec. & Mfg. Co. 
Switches, Disconnecting 

Anderson Mfg. Co., A. & J. M. 


Delta Star Elec. Co. 


Electrical magingets Equipment Co. 


General Elec 

Lewis & Roth Corp. 

Matthews & Bro., Inc., W. N. 

Schweitzer & Conrad, Inc. 

Trumbull Electric Mfg. Co. 

Westinghouse Elec. & Mfg. 
Switches, Enclosed 

Electric Service Corp. 

Ge.weral Elec. Co. 

Trumbull Elec. Mfg. Co. 

Westinghouse Elec. & Mfg. Co. 
Switches, Float 

Cutler-Hammer Mfg. Co. 

General Elec. Co. 

International Radio Tel. 

Kuhlman Elec. Co. 

Sundh Electric Co. 


Co. 


Co. 


Westinghouse Electric & Mfg. Co. 


Switches, Fuse 
General Electric Co. 
Matthews & Bro., Inc., 
Metropolitan Eng’g Co. 
Switches, Knife 
ondit Elec. Mfg. Co 
Electric Controller & Mfg. Co. 
General Electric Co. 
Trumbull Elec. Mfg. Co. 
Westinghouse Elec. & Mfg. Co. 
Switches, Oil 
Condit Elec. Mfg. Co. 
General Electric Co. 
Westinghouse Elec. & Mfg. Co. 
Switches, Pole Top 
Condit Elec. Mfg. Co. 
Delta-Star Elec. Co. 


w.Nn. 


Electrical Engineers Equipment Co. 


General Electric Co. 
Lewis & Roth Corp. 

Switches, Remote Control 
Anderson Mfg. Co., A. & J. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 

Sundh. Elec. Co. 

Westinghouse Elec. & Mfg. Co. 
Switches, Safety. 

Electric Service Corp. 

General Elec. Co. 

Trumbu!l Elec. Mfg. Co 

Westinghouse Elec. & Mfg. Co. 

Switches, Series 
General Elec. Co. 

Switches, Snap and Push Button 
Arrow Electric Co. 

Bryant Electric Co. 
Cutler-Hammer Mfg. Co 
General Electric Co. 
Pass & Seymour, Inc. 
Western Electric Co. 

Switches, Time 

Campbell Electric Co. 


General Elec. Co. 

Matthews & Bro., Inc., W. N. 

Paragon Electric Co. 
Synchroscopes 

Westinghouse Elec. & Mfg. Co. 


Weston Elec. Instrument Co. 


M. 











Tachometers 
Biddle, James G. 
Bristol Co., The. 
Central Scientific Co. 
Foxboro Co., The. 
Johns-Manville Co., 
Roller-Smith Co. 

Taps and Dies 
Carpenter Tap é Die Co., J 
Greenfield Tap & Die Co. 

Tar, Coal 
Barrett Co., The 

Telephone Service 
American Tel. & Tel. Co. 

Telephones 
Holtzer-Cabot Electric Co 
Western Elec. Co. 

Testing Apparatus 
American Transformer Co 
Biddle, James G. 

Leeds & Northrup Co 
Rawson Elecl. Instrument 
Roller-Smith Co. 

States Company, The 
Thompson Levering 
Westinghouse Elec. 

Testing Laboratories 
tment as Laboratories. 

linois Testing Laboratori 

Theatre Dimmers sas 
Cutler-Hammer Mfg. Co, 
General Electric Co. 
Industrial Controller Co. 
Ward Leonard Elec, Co 

Thermometers 
Bristol Co., The. 

Foxboro Co., The. 
Taylor Instrument Co 

Thrust Bearings 
Kingsbury, Albert 

Tin Wires 

Page Steel & Wire Co. 

Tools, Construction 
Klein & Sons, Mathias 
Oshkosh Mfg. Co. 

Tools, Drills, Punches, etc, 
Goode ll- Pratt Co, 

Tools, Linemen’s 
Bush Electric Co. 

Klein & Sons, Gattnies 
Western Elec. Co. 

Tools, Portable Elec. 

Chicago Pneumatic Tool Co. 

Towers, Radio 
American Bridge Co 
Blaw-Knox Co. 
Milliken Bros. Mfg. Co. 

Towers, Transmission 
American Bridge Co. 
Archbold-Brady Co. 

Bates Exp. Steel Truss Co. 
Blaw-Knox Co. 

Coombs & Co., R. D. 
Milliken Bros. Mfg. Co. 

Track, Industrial Railway 
Easton Car & Construction Co 

Traps, Steam 
Elliott Company, The 

Transformers. 

Adams Bagnall Elec. Co. 
Allis-Chalmers Mfg. Co. 
American Transformer Co. 
Campbell Electric Co. 
Crocker-Wheeler Co. 

Duncan Elec. Mfg. Co. 
Metropolitan Eng’g Co. 
Moloney Elec. Co. 

Pittsburgh Transformer Co. 
Thordarson Electric Co. 
Triumph Electric “3 

Wagner Elec. Mfg. 
Westinghouse Elec. & Mfe. Co 

Transformers, Bell Ringing 
Pittsburgh Transformer Co. 
Westinghouse Elec. & Mfg. Co 

Transmission. Silent Chain 
Link-Belt Co. 

Morse Chain Co. 
Treads, Ladder and Stair, Non- 
Slipping 
Irving Iron Works Co. 
Trucks, Gasoline 
hite Co., The 

Turbines, Hydraulic 
Pelton Water Wheel Co. 

Turbines, Steam 
Allis-Chalmers Mfg. Co. 
General Electric Co. 

Midwest Engine Co, 
Ridgway Dynamo & Eng. Co 
Sturtevant Co., B. F. 

Terry Steam Turbine Co. 
Westinghouse Flec. & Mfg. Co 

Turbo-generators 
Terry Steam Turbine Co. 
Westinghouse Elec. & Mfg. Co 

Turntable, Industrial Railway 
Easton Car & Construction Co 

Vacuum Cleaners, Electric 
Electric Vacuum Cleaner Co.. 
Federal Elec. Co. 

United Elect. Co. 
Western Electric Co. 

Valves 
Elliott Company, The 
Nelson Valve Co. 
Richardson-Phenix Co. 

Valves, Blow-off 
Ohio Brass Co. 

Valves, Discs 
Ostrander & Co., W. R. 

Valves, Superheated Steum 
International Nickel Co. 
Nelson Valve Co. 
ay > Phenix Co. 

Valve Tri 
International Nickel Co 


H. W. 


Co. 


& Mfg. Co 


9: 
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You'll Get Dependable Power 
from Low-priced Fuel Oils 


You buy an engine for power. You have 
a right to expect low upkeep cost. You'd like 
to have ease of operation, simple construction 
and fool-proof design. You should get the 
° facts about the Fairbanks-Morse“Y” Oil Engine. 
How economically it uses low priced fuel oils. 
How simple in construction. How strong itis. 
And then investigate the engines in service. 
That’s the best test. Learn of the successful 
performance of large numbers of “Y” engines 
—many of them working day and night con- 
tinuously—at the very kind of work you want 
an engine to do—then you’ll buy a “Y”’—the 
engine of true economy. Guaranteed by 
me Tl Fairbanks-Morse Quality. 


airbanks, Morse OG. 


MANUFACTURERS CHICAGO 








Eniines. 





Pumps- Motors - Hoists - Air Compressors - Fairbanks Scales- Sheffield Motor Cars- Stand pipes- Coaling Stations- Ete 
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Vibrators 
Shelton Elec. Co. 
Washers 
Massachusetts Machine Shop, Ine, 
Washing Machines, Electric 
Automatic Electric Washer Co. 
Fairbanks, Morse & Co. 
Federal Elec. Co. 
Hoover Suction Sweeper Co 
Nineteen Hundred Washer Co. 


WHAT AND WHERE TO BUY 











Western Elec. Co. Wattmeters, Watt-Hour Meters Hazard Mfg. Co. 
Waterproofing (See Instruments, Electrical.) Independent Lamp & Wire Co. 
Barrett Co., The Weatherproof Wire Rome Wire Co. 


Johns-Mannville Co., H. W. Roebling’s Sons Co., J. 
Standard Underground Cable Co. 
Welders, Electric Arc 
Westinghouse Elec. & Mfg. Co. 
Winding Machinery 
Coto-Coil Co. 
Wire, Copper Clad 


Standard Underground Cable Co. 


Wires, Resistance 
Driver-Harris 




















Mitchell-Rand Mfg. Co. 
Water Purifying Apparatus 

Griscom-Russell Co. 

Permutit Company. 
Water Softening Apparatus 

Permutit Company. 

Scaife & Sons Co.. Wm. B. 


Wire Co. 
Electrical Alloy Co. 
— and Cables 
Wire Co. 
pen Wire Co. 
Aluminum Co. of America. 
Amer. Brass Co. 


Water Wheels and Turbines Wire, Rubber Covered Amer. Electrical Works. 
Allis-Chalmers Mfg. Co. A. Wire Co., Inc. Amer. Steel & Wire Co. 
Leffel & Sons Co., James fies Mfg. Co. Anaconda Copper Mining Co 
— Peas Wheel Co. Roebling’s Sons Co., John A. Wh a none a 
mith Co., S. orgap ‘ ; & W Fuse Co. 

Trump Mfg. Co. Qtignte Tre. a & Ganee Se. Driver-Harris Wire Co. 


oO. 
Bridgeport Brass Co. 
British Aluminum Co., Ltd. 
Woodward Governor Co, 


General Electric Co 
Goodrich Rubber Co., B. F. 
Habirshaw Elec. Cable Co, 


Water Wheel Governors 
Lombard Governor Co. 
Pelton Water Wheel Co, 


Indiana Rub. & Ins. Wire C: 
Kerite Ins. Wire & Cable Co 
Lowell Ins. Wire Co. 


Massachusetts Elec. Mfg. Co 


National Conduit & Cable Co 


New England Butt Co. 

New York Insulated Wire Co 
Okonite Co., he 

Phillips Wire Co. 

Roebling’s Sons Co., J. A. 
Rome Wire Co. 

Safety Ins. Wire & Cable Co 
Simplex Wire & Cable Co 
Standard Underground Cable 


Western Elec. Co. 


Wire and Gabtee Aute 


Rome Wire Co. 


Wire, Resistance 


International Nickel Co. 


Wiring Devices 


Arrow Electric Co. 
Benjamin Electric Mfg. Co 
Peru Electric Co. 


Wood, Pipe 


Continental Pipe Mfg. Co. 


X-Ray Apparatus 


fa) 












vo 


Anderson Mfg. Co., A. & J. M. 


Campbell Electric Co. 
General Elec. Co. 
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Employment “Opportunities” 


JOBS and MEN—For Plant and Office: Technical, 
Operative and Selling: See “SEARCHLIGHT” 


Equipment “Opportunities” 


TO BUY, 


Executive, 


Plants, Properties, 
“SEARCHLIGHT” 


For “Opportunities” of every kind: 





“Think SEARCHLIGHT First!” 


SELL, RENT and EXCHANGE—Used and 
Surplus New Equipment and Material—See “SEARCHLIGHT” 


Business “Opportunities 


OFFERED and WAN’ 
Franchises, 


99 


TrED—Contracts, Capital, 
Auctions—S ee 


0103 


iim 















Type WB. 


Successfully used 
on all voltages 


up to 110,000 


Meets Most 





















This is due to the triangul 





Type WB, as well as 
transmission systems) 
described in an intere 
on request. 


Engineering 


Sales Office 
Pittsburgh 














Lightning seeks a path to ground. 
Burke Arrester provides a direct path and 
prevents surges passing the discharge gap. 


Greensburg, Pa. 


Q%e BurKE ARRESTER 


THE HORN GAP ARRESTER WITH THE TRIANGULAR CHOKE coi.k, 





eMC 


NOE RING CO 


Exacting Needs 


The 


ar choke coil con- 


struction with its sharp turns, its sensitive 
series horn gap, its quick- acting magnetic 
blowout and its straight line discharge path 


Write for Bulletin. 


WER (for larger 
are pictured and 
sting bulletin, sent 


Railway and Industrial 


Company 
Plant 





TLL 


PTI 
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The Farmer Needs 
a Good Motor Too 


The advent of electricity on the farm creates a new 
motor use. And the Farmer must have a dependable motor 
—one whose performance strengthens his growing faith in 
electric Power for his use. 


PECL CEE EEL 


ULE 


Peerless motors are the good dependable motors—the 
“T result of years of experience in motor building—built to a 


Re ee ae standard which must uphold the name Peerless. Built for 
32 volts. 


OTHER PEERLESS MOTORS 


Multipolar anti aas Generators _| PEERLESS ELECTRIC CO. 


Sizes up to 35 H.P. 


: Bipolar Motors and Generators 
. a ¥ 5S e 
Sizes up to 2 H.P. Warren, Ohio 
Low Voltage Motors and 
Generators 


A. C. Representatives 

Poly-Phase Motors. New York—C. O. Hall—147 W. New Orleans—The Electric Appli- 

alg Motors. 35th St ance Co 

Single-Phas spulsi oti é < . mo : : 
cote ad Repulsion Induction Philadelphia—Walter L. Veit—The Los Angeles—The Garland Affolter 

Synchronous Motors. Bourse Bldg. ge 

Motor Generator Sets. Chicago—The Electrical Machinery San Francisco—The Garland Affolt- 

D.C. and A.C. Fan Motors. Sales Co.—327 So. La Salle St. er Co. 








’ Seattle—The Garland Affolter Co. 
Toledo—The F. Bissell Co. St. Louis—L. M. Sperry—917 Pine 
Minneapolis—The Electrical Ma- St. 
chinery Sales Co.—Plymouth Buffalo—J. E. Hoffman—280 Caro- 





Bldg. ; lina St. 
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Bracket 
Bearing 


Type 
Rotary 


HESE machines 


are especially 
adapted to small industrial 
lants, mining service and similar instal- 
ations where a rugged, compact machine 
is required to deliver direct current when 
fed from an alternating current supply 
system. 


Ratings of 100 K. W., 150 K. W. and 
200 K. W. are built in this type, all being 
for 60 cycles, six phase and 250 or 275 volts. 


The compactness of these machines, 
their rugged construction and their acces- 
sibility due to open construction; the use 
of commutating poles, an auxiliary squir- 
rel winding for starting and their thorough 
ventilation, all contribute to ease of instal- 
lation and operation and low maintenance 
expense. 






Wis 






| ALLIS-CHALMERS 





GCnverter, 





ALLIS-CHALMER SMFG.@ | 





aN SAAR I er a < eels 
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ALPHABETICAL INDEX TO ADVERTISEMENTS 











Dudlo Mfg ". . . Krehbiel ) re P 3 ichardson- Phenix 
Duncat - . ‘ : Kuhlman Elec ewe a acbesele idgway Dyn 
Du Po ( nica y Stoker 
Duquesne Elec. Mfg ‘ isdon Tool 
Robbins & 
Robinson 
Pow 
Ladew Co., E. R eons $= «Roth Bros 
Easton Car & Const. Co 1 Lapp Insulator Co., Inc.. l Rtumery ¢ 
Edge Moor Iron Ce 4 Le Carbone Co f Ryle & 
Edison Lamp Works ) Leslie-Stevens er : 3t 
eek Controller Co ° l Leeds & Northrup... 
ku Furnace (¢ stru 31 Leffel & Co., Jar 
Di Machinery .133 Liberty Paper Co 
ik or & Repair ) l Lincoln Co., E. 8.. 
ki rvice Corp 4 Link-Belt Co 2 Ss. 
ki ical Alloy ‘ 2 Lombard Governor C a, 3 Sacl imal Co Geo 
OF Inginee Z Lord Electric Co.. haus 3 Safet . fire & Cable 
hi Lowell Ins, Wire Co. 
hi 
hi 
KE 
E 
ki 
I 
E 
i 


M 


-Hill Book 
oer ag ‘ & Seymour Corp.... 
nterprise Elec, . sees ch un & Co., K 
Govern & Co., 
nesia Asso. 


I : Supply 
‘ Iron Works 
afnie Bearing Co ; oes 
Eng ) ot issachusetts 
Ma hine husetts 
Co t fatthews & 
sat ad, Daniel . 
chanical App . 153 <3 ‘ 0. ws 
< : >. & 24 Standard Underground Cable Co 
rrill, tan i : os 4 . ; Star Expansion Bolt Co 
cet ae Stark, ae 
i ter “On ven Elec Co. : 5 States Company 
Miniature Incandescent f — 
Mitchell-Rand Mfg. Co 
Moloney Electric Co.... 
Monarch Elec. Motor Co > emt - : 
Monitor Controller C Stone & Vena x 
: , . > Structural Slat 
! - S. Moore & Co., W Bvie'sees ; vb Sturtevant Co., I 
G. & W. Elec rs e. . - 99° Morgan Crucible C 1 Sugden Co., Jam 
Gannett, Seelye & em ee 3 7 sugaen << eames 
Garfield Mfg. Co............-. Morris yg i . Sundh Electric Co 
isa ie ies eG: 20 Myerson, Joseph 
General Bakelite Co.. 
A Gener: Electric Co.. 
; a fon } Gener Radio Co 3 
tric Co.... : at Graphite Products C “1 Taylor Instrument Co 
Der) Cc H _— Green Engr. Co 3 Tenney & Co.. 
sylessby & Co., ; . : Green Fuel Economizer Co } National Carbon Co., Inc : Thomas & Sons 
Greenfield Elec. Light & Power Co 9 Nat. Fibre & Insulation Co eee -100 Thompson-Levering Co 
Griscom-Russell Co 3 National Fireproofi ng Co 123 Thordarson Electric 
Gurney Ball Bearing Co > National Lamp -..+-++ 24 ‘Tiffany Hall & C 
Neiler, Rich & Co. 2 Toomey, Inc ‘ 
Nelson, Valve Co : 2 Triumph Electric 
adby. J. N ‘ New England Butt Co ; 2 Trumbull Elec. Mfg 
Cameror ‘le ‘ ¥ . ‘ H New York Ins. Wire Co Trump Mfg. Co os 
Campbell Elec * Nordberg Mfg. Co.......... Tubular Woven Fabric 
Carney & Co., B. “eles FEN 3 Harris Bros. . a Norma Co. of America y 
Carpenter Tap & Die Co., J. 3 Hartford Time Switch eenepocateen Co. 3 at ae y 
Carrell & Co.. W. A. : Hatch, James N.. 36 Northern Industrial Chemical Co 3 U 
Cary Sprin Yorks : 39 Hayward Co. ......... 13% Norton, Bird & Whitman s ; 
Castle, Inc., James } : ‘ Hazard Mfg. Co eet : 5 ‘ 
Cattie, Joseph P. & 3 ‘ Hemingway Glass Co é Underwriters Laboratories 
Central Scientific Co ; Herfurth Engine Co a nn ‘or ee Co 
Century Electric Co....... .1 Holcomb, D : niversa stor Co . 
Chicago Electric Lamp C : Holt Elec he ; 
Chicago Pneumatic Tool C iia Hoover Suction Sw. Co Cte: I GR ccucevcns ‘ 
Chuse, H. A. & G. X ‘ Hope Webbing Co 28 Okonite Co. ae. 4 Vv 
Clark & Co., E. W ~ Howell Electric Motors Co : Olson Boettger . 
Clark Elect. & Mfg. Co iy ae Hubbard & Co... ; 5: Ophuls, Hill & McCreery 
Cleveland Armature Wks ie Hubbell, Inc., Harvey ‘ 2 Orangeburg Fibre Conduit Co 
ne . Iron National Bank li Hunt Mfg. Co., E. J 3: Orton & Steinbrenner : 
ehn, Louis - rr . 36 Huddle & Co,, W. J 36 
Colonia Fan & Motor 3 Hurley Mach. Co ‘ p 
Combustion Eng. C , Hydrade Lamp Co 2 Ww 
cw t ulth Edison e ‘ P 
Con 7 ss of Amer . ae” Wagner Electric Co... 
Consol ye ‘ 4: Packard Electric Co.................105 Want Ads . . 
Nadiin? >» ae I een ff . 20 Ward Leonard Elec. 
Consoli 1 ae Page & Hill Co 2 Watkins, Fred 
Continental ) ; The F Steel & Wire Co , p SER ERS eC 
Continent eo Mi Miinois Testing Laboratories.... : atlas whetie Co 4: Werby & Co., J 
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Diagram Showing Operation of the Peck Overlapping Pivoted Bucket Carrier 


Handling Coal and Ashes in the 


Modern Power House 


HE Records of Performance of our.Peck Carrier—an overlapping pivoted- 
bucket machine for handling coal and ashes in power houses—merit the 
close attention of Engineers and those who contemplate the installation of | 
such equipment. | 


The Peck Carrier is the recognized standard The maintenance charges of the Peck Carrier 
carrier for coal and ashes in the modern power during the first three years are almost negligible. 
plant. It has earned an enviable reputation for Let us show you some of these records.’ Send for 
satisfactory operation and low upkeep costs. one of our Engineers. 


Also write for Peck Carrier Catalog No. 320 


LINK-BELT COMPANY 


PHILADELPHIA CHICAGO INDIANAPOLIS 


New York Pa ° . ° ° ° 299 Broadway Huntington. W. Va. . : 4 . Robson-Prichard Bldg. San Francisco , ‘ . ‘ ‘ ‘ 582 Market St. 
ston ‘ . ‘ Ke . a ba Cleveiand ; : ‘ : 429 Rocketeller Bidg. Los Angeles e ° é 163 N. Les Angeles St. 
Pittsburgb . ° ° ° ° . 1501 Park Bidg. Detroit. ° ° ° ° . 2 Dime Bidg. T to, C i : Canadian Link-Belt (o.. Ltd 
St. Louis 3 Pe 5 y Kansas City, Mo. ‘ “ nt ‘ 06 Elmhurst . Denver . Lindrooth, Shubart & Co., Boston 
Buffalo . ° ° ° » ; cott Square attie > . ‘ ‘ 5 first Ave.. S. Louisville, Ky. ° ‘ Frederick Wehle, Starks : 
Wilkes-Barre e ° ° ° 2d Nat'l Bank Bidg. Portiand, Ore. . M ‘ ‘ ; First and Stark Sts. New Orleans . ° ° C. O. Hinz, Hibernia Bank Bids 
Birmingham, Ala. R ‘ » S.L. Morrow 720 Brown-Marx Bldg. 
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Electrical Devices Which Build Good Will 


' for Central Station Service 





VERY electrical device on the cen- 
tral station line which gives reliable 
service is a builder of good will, an active 
promotor of central station service. And 
as a rule, central stations find that they 
can recommend devices which are R & 
M Motor equipped, with assurance that 
they will give such service. 








The R & M Motor is not only insurance 
of reliable power for the equipment, but 
it is also the best evidence that the man- 
ufacturer is building his outfit on a 
quality basis throughout. 





The Blessing Fruit Juice Extractor is 
one of the new R & M equipped devices 
which is creating new business and win- 





1e ning good will for central stations everywhere. 


The part the R & M Motor has performed 


in the success of this device is best shown by 


satisfaction, and in fairness to you, we wish to add that 
a great deal of our success is directly due to the sub- 
stantial start you have given us, not only as regards 


















quality of motors, but also to your co-operation in other 


the following extract from a letter recently y 
ted- received from Mr. C. B. Blessing : ways. 


the , “Before manufacturing in any quantity, we were told 
1 of that our extractors positively could not be made to oper- 
ate satisfactorily on account of the difhculty in getting a 
satisfactory motor, that is, a motor which would operate 


. e ’ 
For similar reasons manufacturers of motor- 
driven devices for every service are powering 


their output with R & M Motors. They find 


this motor insures reliable service, the kind 








_ | under such trying conditions as regards overload, ven- which builds preference for their product 

P1Die, Jetios a 

d for tiation and dempness. And central stations find for the same reason 
The large quantity of R &M Motors we are using that they are always safe in recommending 
is ample evidence that your motor is giving perfect devices which are so equipped. 

aif 
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=| THE ROBBINS & MYERS COMPANY 

a SPRINGFIELD, OHIO 





New York Boston Philadelphia Buffalo Chicago Cleveland Cincinnati St. Louis San Francisco 


Robbins & Myers Motors 
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American Electrical Works 


PHILLIPSDALE, R. 1. 


Bare and Insuleted Electric Wire 
Electric Light and Line Wire 

Railway Feeder and Trolley Wire 
Galvanized Iron Wire and Strands 


NEW YORK OFFICE, - 233 Broadway 

CHICAGO OFFICE, - 112 West Adams St. 

BOSTON OFFICE, 176 Federal St. 

CINCINNATI OFFICE, Traction Building 
MONTREAL 
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PRESSURE PEED 


TEMPERATURE 


FOXBORO 


INDICATING AND RECORDING INSTRUMENTS 


Accurate—Can be depended on for correct results. 
Durable—Their rugged construction means longer service, 
Simple—Both in construction and operation, 


Other points are given in Bulletin AG-96. 


THE FOXBORO CoO., INC., FOXBORO, MASS. 
New York | Chicago Pittsburgh St. Louis 
Birmingham San Francisco 


3 FLOW 





THIEF PROOF 


Matthews’ Holdfast 
Guards are each fur 
nished with a Trap 
that fits across the 
bottom opening and 
which can be locked 
there with a pair of 
pliers. This Trap can 
be used over and over 
again and when worn 
out can be replaced 
at small xepense. It 
stops the 
illustrated 


effectually 
Sockets troubles 
‘ oe 

— Stocked by all jobbers 


W.N. Matthews & Bro. 
St. Louis, U. S. A. 





HE TRAHES ONE FROT 
ANOTHER EMPLOVEE 











We Manufacture 


| SHIELD BRAND 


Weatherproof Wire 

Fire and Weatherproof Wire 

Slow Burning Wire and Cables 
Annunciator Wire 

D. P. Office and Magnet Wire 

Also Annunciators, Acme, Eureka and Wizard Iron and 
Wood Box Bells and Buzzers, Push Buttons, 
Daisy Floor Treads, Etc. 


THE ANSONIA ELECTRICAL CO. 
Office and Factory, Ansonia, Conn. U. S. A. 
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SDON 


Not so much the name of a manufac- 
turer as of aSERVICE. We are ready to 
translate that overworked word into a 
money-saving reality for you, if it’s a 


problem of punched, drawn or 
touch with us. 


stamped goods. Just get in 


Write for Catalogue 


THE RISDON TOOL & MACHINE CO. 


Naugatuck, Connecticut 


STANDARD 


Heat-Resisting Molded Insula- 
tion. Made by specialists ex- 
clusively devoted to — solving 
your molding problems 


GUMMON 


(\; Us par OFF ) 


Why not profit by our experi- 
ence? 


GARFIELD MFG. C0 
GARFIELD, NEW JERSEY 

















COVERED 


Get your copy of new price list 26, 
NEW YORK INSULATED WIRE CO. 
Agencies and Braaches 
BOSTON 


NEW YORK 


CHICAGO SAN FRANCISCO 





You could not say “ 


Hello Central” 


without Magnet Wire 


Massachusetts E 


lectric Mfg. Co. 


West Lynn, Mass. 


Emerson 


Fans—Oscillating, Ceiling, Gyrating types 
with 5 Year Factory-to-user Guarantee. 
Also Northwind Universal Fans. 

Motors — Split-phase and repulsion - start 
types, small multiphase motors; D. C. Motets, 
sizes 2 hp. and less exclusively. 


The Emerson Electric Mfg. Co. 
2032 Washington Ave., St. Louis, Mo. 50 Church St., New York City 








BRISTOL’S 


RECORDING WATTMETER 


Designed for use on both poly- 
phase and singlephase, alternating 
current, and interchangeably on 
direct current in connection with 
shunts. Covenient and practical 
for carrying about to points where 
it is desired to obtain temporary 
records of consumption of elec- 
trical energy. 


Write for Bulletin 281. 


THE BRISTOL CO. 


Waterbury, Conn. 








Electric Generating Set 
Flickerless Light for 


iighting of residences 
small towns boats 
battery charging: mov 
ing picture Pp ew 
wireless, etc.—1 KE 
60 or 110. volt '# 
illustrated. 


In use by U. 8. and 
foreign governments. 


Ask for Bulletin 26 


Universal Motor Co 


Oshkosh, Wis- 
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